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LETTER 

FROM 

THE  SECRETARY  OF  WAR, 


TRANSMITTING 


The  report  of  the  commanding  officer  of  the  Watertown  Arsenal  of 
**  Tests  of  iron,  steel,  and  other  materials  for  industrial  purposes,^ 
made  by  the  United  States  testing  machine  during  the  year  ending 
June  30,  1896. 


War  Department, 
Washington,  D.  C,  December  14, 1896. 
Sir:  I  have  the  honor  to  transmit  herewith,  as  required  by  law,  the 
rejwrt  of  the  commanding  officer  of  the  Wat^rtown  Arsenal  of  "Tests 
of  iron,  steel,  and  other  materials  for  industrial  purposes,"  made  by 
the  United  States  testing  machine  during  the  fiscal  year  ended  June 
30,  1896. 

V      Very  respectfully,  Danibl  S.  Lamont, 

Secretary  of  War. 
The  Speaker  of  the  House  of  Bepresentatives. 


Wateetown  Arsenal, 
Watertown,  Mass.,  December  3, 1896. 

Sir  :  I  have  the  honor  to  submit  herewith  the  following  report  of 
t«sts  of  metals^  etc.,  made  at  this  arsenal  during  the  fiscal  year  ending 
June  30, 1896,  m  compliance  with  the  requirements  of  law: 

The  total  number  of  specimens  tested  during  the  year  was  2,070, 
classified  as  follows: 

Oun  specimens 105 

For  Ordnance  Department 293 

For  other  Government  Departments 362 

Investigative  tests 236 

Tests  for  private  parties 1,064 

Total 2,070 
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The  receipts  and  expenditures  were  as  follows: 

Amount  appropriated  for  testing  machine  and  tenting  work $10, 

Received  from  private  parties  during  the  year 1, 

Total  received 11,148.33 

Amount  expended  for  service  and  labor 9, 890. 25 

Amount  expended  for  light,  power,  and  tools,  implements  and  materials 
for  test 1,258.08 

Total  expended 11,148.33 

• 

As  in  preceding  years,  the  work  of  the  testing  machine  has  consisted 
of  the  test  and  examination  of  material  representing  the  current  work 
of  the  Ordnance  Department  and  material  Irom  other  departments 
of  the  Government,  work  of  an  investigative  nature  on  the  physical 
properties  of  constructive  material,  and  the  tests  of  material  for  private 
parties  who  have  had  tests  made  on  the  testing  machine  as  provided 
for  by  law. 

The  tests  made  for  the  Ordnance  Department  include  specimens 
representing  metal  used  in  the  construction  of  seacoast  guns,  in  the 
manufacture  of  small  arms,  and  the  construction  of  disappearing  gun 
carriages. 

For  the  latter  work  there  were  also  proof  stresses  applied  to  piston 
and  suspension  rods. 

Small-arms  rifle  barrels  were  examined  after  modified  methods  of 
treatment  in  heating  for  rolling  the  barrels. 

There  were  specimens  for  mechanical  tests,  and  a  large  number  of 
samples  for  chemical  analysis  from  the  material  used  in  the  construction 
of  the  Bock  Island  Bridge. 

Tests  of  cast  iron  and  bronze  from  the  arsenal  foundry  have  been 
made,  showing  the  quality  of  metal  used  in  projectiles  and  carriage 
work  in  process  of  construction  at  this  arsenal,  and  the  material  fur- 
nished other  arsenals. 

Helical  springs  for  74nch  and  12-inch  mortar  carriages  were  tested. 

Copper  cylinders  for  use  in  crusher  gauges  were  initially  compressed, 
and  tables  for  their  use  prepared. 

For  other  departments  of  the  Qovernment,  chain  cable  and  chain  iron 
was  tested  for  the  Bureau  of  Equipment,  Navy  Department;  a  gas  tube 
for  the  Signal  Service,  War  Department,  and  shot  lines  for  the  Life- 
Saving  Service,  Treasury  Department 

The  resistance  of  banded  shell  in  the  bore  of  rifle  guns  was  made  the 
subject  of  experimental  inquiry.  Tests  were  made  with  3.2-inch  steel 
B.  L.  rifled  field  pieces,  a  5-inch  B.  L.  steel  siege  rifle,  a  7-inch  B.  L. 
steel  siege  howitzer,  and  Sinch  and  10-inch  steel  B.  L.  rifles* 

The  experiments  showed  the  resistance  of  the  bands  when  forcing 
the  shells  through  the  bores  of  the  guns. 

Observations  were  made  at  frequent  intervals,  hence  the  details  of 
the  tests  and  the  diagrams  show  the  curves  of  resistance  at  different 
I»its  of  the  bore. 

A  crest  of  high  resistance  was  met  in  the  first  inch  of  travel,  or  while 
the  band  was  ^king  the  form  of  the  rifling,  and  again  a  high  resistance 
was  met  when  the  band  on  the  projectile  reached  the  end  of  the  forcing 
cone,  in  guns  having  this  feature. 

From  this  i)oint  there  was  a  gradual  decline  in  resistance  while  the 
projectile  traveled  along  the  bore,  although  the  resistance  still  remained 
of  considerable  magnitude  throughout  the  tests. 
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Modifications  were  made  in  the  shape  of  bauds,  and  their  resistanoes 
were  then  determined.  A  reduction  in  the  amount  of  metal  in  the 
band  displaced  by  the  lands  results  in  a  reduction  in  resistance. 

The  expediency  of  a  reduction  in  cross-sectional  area  of  the  band 
proportioned  to  the  weight  of  the  projectiles  to  obtain  less  resistance 
in  the  guns  would  necessarily  require  for  solution  some  observations 
made  in  firing.  These  results  are  important  and  instructive  for  com- 
parative purposes. 

The  interval  of  time  in  which  deformation  of  the  band  takes  place  in 
the  gun  presents  a  phase  of  the  question  not  covered  by  the  present 
experiments. 

In  the  test  of  the  7-inch  howitzer  there  were  observations  made  on 
the  influence  of  the  rate  of  travel  of  the  shell,  and  in  that  experiment 
it  was  found  that  a  resistance  of  70,000  pounds  could  be  maintained 
under  a  comparatively  rapid  speed  for  the  testing  machine,  or  that  at 
a  slower  rate  of  travel  the  resistance  could  at  will  be  maintained  at 
60,000  pounds. 

There  were  other  instances  in  which  varying  the  speed  within  the 
limits  permitted  by  the  testing  machine  did  not  result  in  material  differ- 
ence  in  the  resistance  of  the  band. 

The  condition  of  the  rifling,  the  smoothness  of  the  lands  and  grooves, 
exerts  a  marked  influence  on  the  resistance  of  the  band  at  the  experi- 
mental rate  of  speed. 

The  high  resistance  of  the  3.2-inch  gun  fouled  by  means  of  three 
blank  cartridges  further  shows  the  influence  of  the  condition  of  the  bore 
on  the  band  resistance. 

There  were  rivetedjoint  tests  representing  the  types  of  joints  used 
in  steam  boilers  where  great  strength  is  required.  These  tests  are 
accompanied  by  complete  micrometer  observations  showing  their  behav- 
ior under  different  loads.  Other  tests  were  made  on  riveted  and  bolted 
joints. 

In  the  class  of  building  material  additional  tests  were  made  on  the 
elastic  properties  of  bricks. 

Their  moduli  of  elasticity  and  the  ratios  of  lateral  to  direct  strains 
were  determined,  their  coefficients  of  expansion,  absorption  of  water, 
and  the  expansion  due  to  freezing  while  saturated  with  water. 

Culvert  pipes  were  tested  by  compression  loads  between  wooden 
cushions  placed  on  opposite  sides  of  the  exterior  cylindrical  surface  of 
each. 

There  were  compression  tests  of  posts  of  Douglas  fir  and  white- oak 
wood. 

Tests  of  the  former  also  include  tensile  tests  and  moduli  of  elasticity 
determinations  under  tension  loads  applied  parallel  to  the  grain,  also 
compression  loads  applied  parallel  to  the  grain,  and  crosswise  to  the 
grain  both  radfelly  and  tangentially  with  reference  to  the  position  of 
the  stick  in  the  tree. 

Tests  on  cordage  were  resumed,  the  purpose  being  to  carry  out  a 
series  of  tests  which  shall  comprise  the  commercial  sizes  of  cordage  of 
different  fibers,  and  establish,  according  to  present  practice  in  rope 
making,  the  relation  which  exists  between  rope  of  different  sizes. 

In  addition  to  the  plain  tensile  tests  the  elongations  were  measured, 
and  resilience  determined  as  loads  were  released. 

A  number  of  short  pieces  were  cut  off  several  sizes  of  rope,  the  ends 
squared,  and  then  the  samples  were  unlaid. 

The  lengths  of  the  strands  were  measured,  and  after  which  the  indi- 
vidual yams  composing  a  strand. 
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In  this  manner  the  variations  in  length  of  the  comx>ouent  parts  of  the 
ropes  were  ascertained. 

Further  tests  in  this  series  will  be  included  in  the  report  of  1897. 

During  the  fiscal  year  passed,  much  has  been  done  in  improving  the 
condition  of  the  testing  building  and  in  the  arrangement  of  accessory 
tools. 

The  interior  of  the  main  testing  laboratory  has  been  renovated,  the 
steam  engine,  pump,  rotating  apparatus,  and  machine  tools  for  the  prep- 
aration of  specimens  have  been  located  in  a  separate  room,  removing  sdl 
Fanning  machinery  from  the  main  laboratory. 

The  modifications  in  hydraulic  piping,  made  necessary  by  these 
changes,  have  been-  completed. 

A  room  has  been  provided  for  the  preservation  of  interesting  speci- 
mens. The  chemical  laboratory  has  been  located  and  refitted  in  the 
second  story  of  an  adjacent  building,  the  lower  story  being  used  for 
storage  purposes. 

To  Mr.  J.  E.  Howard,  G.  E.,  who  has  had  charge  of  the  testing 
machine  since  it  was  first  set  up,  acknowledgment  is  due  for  accurate 
and  faithful  work,  and  for  the  scope  of  the  investigative  tests.  His 
labors  are  invaluable  to  the  Government. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Reilly, 
Major y  Ordnance  Department  U.  S,  J..,  Commanding. 

The  Ghebp  of  Ordnance,  U.  S.  A., 

Washington^  D.  C. 
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10-INCH   BTEEL  B.   L.   BIFLB8. 

Tube  No.  17. 
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Marks,  ^«B^;  5 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Ko.  5379. 


AppUedloadt. 

Slonntion 
perlnoh. 

SaooeMlTe 
elongation 
per  inch. 

Permanent 
•et. 

Sacoessive 

permanent 

set. 

Semarkfl. 

ToUL 

Persqa«r« 

250 

1,250 

2.600 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

19,890 

Poundg, 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50,000 
79,660 

Inch. 
0. 

.000188 
.000267 
.000600 
.000988 
.001100 
.001800 
.001867 
.001467 
.001538 
.001600 
.001667 
.001867 
.002100 
.002788 
.008267 
.004600 
.0483 

Ineh. 
0. 

.000133 
.000134 
.000888 
.000383 
.000167 
.000200 
.000067 
.000100 
.000066 
.000067 
.000067 
.000200 
.000233 
.000633 
.000534 
.001333 
.0387 

Ineh. 
0. 
0. 

Ineh, 
0. 

Initial  load. 

BlastJcUmit. 
TenaUe  atrenftth. 

0. 
.000038 

"*."006033" 

General  summary. 


Tenail«  strength  per  aqnare  inch  of  original  section • ...ponnds.. 

Elaatio  limit  per  aqnare  inch  of  originju  aeotion do... 

Elongation  per  incn  after  mptare inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Rednotion  in  diameter  at  point  of  ruptnxe do... 

Bednctlon  in  area  after  rapture,  per  oent  of  original  seotion 

Position  of  mptare ".2firamneck 

Character  of  broken  surfikoe granular,  radiating  firom  a  daU  spot  at  the  olroumforence 

Elongation  of  inch  sections ••««•••••... ".06*,  ".03,  ".04 


79,660 

45,000 

.0433 

001667 

.014 

4.8 
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10-INCH   STEEL   B.    L.    RIFLES. 


Tube  No.  17. 


Diameter^  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3^^ 


No.  5380. 


Applieil  loads. 


TotAl. 

Per  sqaare 

iDOh. 

per  inch 

Pounds. 

Poundi. 

Inch. 

250 

1,000 

0. 

1,250 

5,000 

.000067 

2,500 

10,000 

.000233 

5,000 

20.000 

.000567 

7,500 

30,000 

.000900 

8,750 

35,000 

.001033 

10,000 

40,000 

.001267 

10,250 

41.000 

.001300 

10,500 

42,000 

.001833 

10,750 

43,000 

.001367 

11,000 

44,000 

.001400 

11,250 

45,000 

.001433 

11,500 

46,000 

.001567 

11,750 

47,000 

.001633 

12,000 

48,000 

.001667 

12,250 

49.000 

.001967 

12,500 

30,000 

.004000 

12,750 

51,000 

.005700 

13,000 

52,000 

.006600 

13,250 

53,000 

.007688 

21, 190 

84,760 

.1483 

I  I 

Successive  i  -p^-^.^^.*  I  Saocessive  ■ 
elonntion  ^ormy^^at '  permanent  l 
per  Inch,   j        ■^**  set.        ' 


Kemarks. 


IfiCh. 

0. 
.000067 
.000166 
.000334 
.000333 
.000133 
.000234 
.000038 
.000038 
.000034 
.000038 


.000134 
.000066 
.000034 
.OOO.'MX) 
.002033 
.001700 
.000800 
.001133 
.135607 


Inch.             Inch. 
0.                    0. 
0.  


InltiHl  load. 


Elastic  limit. 


Tensile  strength. 


(General  aummary. 

Tensile  strength  per  square  inch  of  oriMnal  section ...•...•••••... .pounds..    84,700 

Elastic  limit,  per  square  inch  of  origins! section do...    48,000 

Elongation  per  inch  after  rapture inch..      .2167 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001667 

Reduction  in  diameter  at  point  of  rupture do...        .164 

Redaction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture ".Ufrom  nock 

Character  of  broken  surface silky 

Elongation  of  inch  seotionB ".32*,  ".22, 'Ml 
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Tube  No.  18. 
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Marks,  S*T%'' 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


No.  5381. 


Applied  loads. 

Elongation 
per  Inch. 

Total 

Peraqnare 

Found*. 

PoundM. 

IncK 

250 

1,000 

0. 

1.250 

5,000 

.000100 

2,500 

10,000 

.000300 

5.000 

20,000 

.000633 

7,500 

30,000 

.000967 

8,750 

85.000 

.001133 

10,000 

40.000 

.001300 

10.250 

41,000 

.001333 

10.600 

42,000 

.001367 

10.750 

43,000 

.001367 

11,000 

44,000 

.0014;^ 

11,250 

45,000 

.001567 

11,500 

46,000 

.001667 

11,750 

47,000 

.001767 

12,000 

48,000 

.002167 

12,250 

49,000 

.002738 

21.680 

86.720 

.1300 

Sttooessive 
eloneaUon 
per  Inch. 


Inch. 

0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000167 
.000033 
.000034 

0. 

.000066 
.0U0134 
.000100 
.000100 
.000400 
.000566 
.127267 


Permanent 
set. 


Inek. 


Sacceeaive 

permanent 

set. 


Inch. 


Kemarka. 


Initial  load. 


Elastic  limit. 


Tensile  streagth. 


General  summ4iry. 

Tensile  strength  per  square  inch  of  original  section pounds..    86,720 

Elastic  limit  per  square  inch  of  originiJ  section do...    44,000 

Elongation  per  inch  after  rupture inch..      .2133 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001438 

Reduction  in  diameter  at  point  of  rupture do...        .164 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture 1".2  from  neck 

Character  of  broken  surface silky 

Elongation  of  Inch  sections ".10,  ".22,  ".32* 
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10-INCH   STEEL   B.   L.    RIFLES. 


Tube  No.  18. 


Marks,  Sfl'o" 

Diameter,  ".564. 

SectioDal  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Xo.  5382. 


Applied  loads. 

EIoBCaUon  • 
perlnch. 

TotaL 

Per  square 

Founds. 

Pounds. 

Inch.      ^ 

2S0 

1.0U0 

0. 

1.250 

5.000 

.000100 

2,500 

10.000 

.000300 

5,000 

20.000 

.000683 

7,500 

30.000 

.0009(P7 

8.750 

35.000 

.001100 

10.000 

40.000 

.001300 

10.260 

41,000 

.001333 

10.500 

42,000 

.001367 

10,750 

43.000 

.001400 

11,000 

44,000 

.001433 

11.250 

45,000 

.001467 

11,500 

40,000 

.001500 

11.750 

47.000 

.001933 

12.000 

48,000 

.001600 

12,250 

40.000 

.001667 

12.500 

50.000 

.003667 

12.750 

61,000 

.009883 

13.000 

52,000 

.006433 

13.250 

53.000 

.007500 

13.500 

54.000 

.008000 

21.430 

85.720 

.1538 

Successive  permanent  ^"***"*^! 
elongation  *«»»»^~'«»«'  pennasent 
per  inch.  •**'  set. 


Semarks. 


Inch. 


Inch. 


Inch. 


0.                ,     0. 
.000100    1     0. 

o;~~ 

.000200 
.000333 
.000334 
.000133 





0. 

.000200         0. 

.000033 
.000034 
.000033 
.000033 
.000034 
.000088 
.000033 

.000067 

"*"• 

.000067 

.002000 

.001666 

.001100 

.001067 

.001500 

.1443 

Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  eummartf. 

Tensile  strengUi  per  square  inch  of  original  section ....ponnds..    85,720 

Slastic Umit per  saoare  inch  of  originaisection do. . .    49. OOU 

Elongation  per  incn  after  rapture inch..      .2333 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Redaction  in  diameter  at  point  of  rupture do. . .       .164 

Reduction  in  area  after  rapture,  per  cent  of  original  section 49. 7 

Position  of  rapture l".14fttnnneck 

Character  of  broken  surface » silky 

Elongation  of  inch  sections ".87*,  ".20,  ".13 
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Tube. 


2s"o.  6391. 


Marks,  ?^  «d 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
5,000 
7.500 
8,750 
10,000 
10.250 
10.500 
10.750 
11.000 
11,250 
11,500 
11,750 
12,000 
12.250 
12,500 
12,750 
13.000 
22,410 


^^^°f»*l«°:  elongation 
inch. 


Poundt. 
1,000 
5,000 
10,000 
20.000 
30.000 
35,000 
40,000 
41,000 
42.000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
80,640 


Inch. 
0. 
.000100 
.000300 
.000«i3 


.001100 
.001267 
.001300 
.001333 
.001367 
.001400 
.001433 
.001467 
.001533 
.002000 
.002700 
.003533 
.004500 
.005667 
.130000 


Inch. 
0. 
.000100 
.000200 
.00U333 
.000300 
.000167 
.000167 
.000033 
.000033 
.000034 
.000033 


.000034 
.000006 
.000467 
.000700 
.000833 
.000967 
.001167 
. 124333 


Permanent 
set. 

Snccessive 

permanent 

set. 

Remarks. 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

ElaaUc  limit. 
Tensile  strength. 



0. 
0. 



! 

'                       1 

, 

General  aummary. 

Tensile  strength  per  square  inch  of  original  section .pounds..    89.640 

Elastic  limit  per  sauare  inch  of  originoTsection do. . .    47, 000 

Elongation  per  inch  after  rupture inch . .      .  2267 

Elongation  per  Inch  under  strain  at  elastic  limit do. . .  .  001533 

Reduction  in  diameter  at  point  of  rupture do...        .161 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rapture 1".35  from  neck 

Character  of  broken  surface «ilky 

Elongation  of  inch  sections 'M3,  ".32*,  ".23 


H.  Doc.  131- 
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10-INCH    STEEL    B.    L.    KIFLES. 


Tube. 
No.  6390 


Marks,  Trfk 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Total. 
Pounds. 

Per  Bqnare 
inch. 

Poundi. 

250 

1,000 

1,250 

5.000 

2,500 

10, 000 

5, 000 

20.000 

7,  5(H) 

30,000 

8.750 

35.000 

10,000 

40,000 

10.250 

41,000 

10.  500 

42,000 

10,750 

43,000 

11,000 

44,000 

11,250 

45,000 

11,500 

46,000 

11,  750 

47.  000 

12,  000 

48,000 

12,250 

49,  000 

12,  500 

50.  000 

12,750 

51, 000 

13,000 

52,000 

13,  250 

53, 000 

13,  500 

54,000 

13,750 

55,000 

14,  000 

56. 000 

22,720 

90,680 

per  inch.       pe/mch.  '        «»«*• 


Snccessive 

permanent , 

set. 


Remarks. 


Inch. 
0. 

. 000067 
. 000267 
.000600 
.  0(H)933 
.001100 
.  001300 
.  001333 
.001367 
.001400 
.001433 
.001433 
.  001487 
.  001500 
.001. '.33 
.001507 
.001G53 
. 001667 
.001967 
.  002H33 
. 0U4333 
. 005500 
.  0(»GUC7 
.  12::3 


Inch.  Inch.       \      Inch. 

0.  0.  0.  Initial  load. 

.000067    0. 

.000200  , 

.000333  I 

. 000333 

.000167    0. 

.  000200    0. 

. 000033 

.000034 

. 000033 

.000033 
0. 

.000034 

.000033 

.  0000:13 

.  O00OH4 

.  000066 

.000(1.14      Elasticliniit. 

.  000300 

.  owxim 

.00l.')(»0 

.001107 

.001107  , 

.  116633  ' Tenaih^  strength. 


General  summary. 

Tensile  atrength  per  Bqnare  inch  of  ori^nal  section pounds . .    PO,  880 

Elastic  limit  per  suuare  inch  of  original  section do...     51,000 

Elonjjation  per  incii  after  rupture inch..      .  1833 

Elongation  i>er  inch  under  strain  at  elastic  limit do...  .001667 

Reduction  in  diameter  at  point  of  rupture do...        .  154 

Ked action  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture 1".27  from  t  eck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".12,  ".26*,  ".17 


10-inch  steel  b.  l.  rifles. 
Tube. 
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No.  5469. 


Marks,  ^\ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

T^.  .    ^..  „   Succesaive  T>„_„a-.^«*i  Sacoeasive 

' ^S?;>h    •  elongation   ^«"1?"®"*  I  i>ermaiient 

TotaL     'P«r«»^"«  perlnch.      p^rlnch.   j        ^^-        ;        aet. 


Remarks. 


Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
8.750 
10,000 
10. 250 
10,500 
10.750 
11,000 
11,250 
11,500 
11.750 
12.000 

12.  250 
12,500 
12. 750 

13,  000 
13,  250 
21,800 


Pound$. 
1,000 
5,000 
10.000 
20.000 
30.000 
35,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52.000 
53.000 
87,440 


IneK 
0. 

.000133 
.000333 
.000607 
.001000 
.001200 
.001367 
.001400 
.001433 
.001467 
.001533 
.001567 
. 001633 
.001667 
.001700 
. 006333 
.007400 
. 008267 
.009167 
. 010000 


Jneh. 

0. 
.  000133 
.  0U0200 
.000334 
.000333 
.000200 
. 000167 
.  000033 
.000033 
.000034 
.000066 
.000034 
.000066 
.000034 
. 000033 
. 004633 
.001067 
.  000867 
.  0(10900 
.000833 


Inch. 


Inch. 


0. 

0. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Oenn'al  summary. 

Teniiile  strength  per  sqnare  inch  of  original  section ponnds..     87,440 

Klastic  limit  per  squaro  inch  of  original  section do . . .    48, 000 

Elongation  per  inch  after  rupture inch. .      .  2400 

Ktongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Keduction  In  diameter  at  point  of  rupture do. . .        .  164 

Keduction  in  iirea  after  rapture,  per  cent  of  original  section 49. 7 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".14,  ".43*,  ".15 
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10-INCH    STEEL    B.    L.    RIFLES. 


Tube. 
Ko.  5468. 


mr^^i,^    6326  Bi 

Marks,  m  t,  m 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneation 
perinch. 

Saocessive 
elongation 
perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Inch. 
0. 

Total. 

Per  square 
inoh. 

Remarks. 

Pounds. 
250 
1,250 
2.500 
5,000 
7,500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11  750 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
n  nnn 

Inch,       !      Inch. 
0.                    0. 
.000100           .000100 
. 000333     '       . 000233 

Inch. 
0. 
0. 

Initial  load. 

.000667 
.001033 
.001200 
.001367 
.001400 
.001433 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001767 
.001867 

.000334 
.000366 
.000167 
.000167 
.000033 
.0000:i3 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
. 000033 
.000067 
.OlNllOO 

0. 
0. 



12, 000    1        48  000 

12,250 
12,500 
12,750 
13,000 
13,250 
18,500 
13,750 
22,320 

49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
65,000 
89,280 

Elastic  limit. 

.005433    !      .003566 
.006167    '      .000734 
.007500    ,      .001333 
. 008500           . 001000 

Tensile  strength. 

General  aumynary. 

Tensile  strength  per  square  inoh  of  original  section pounds . .    89. 280 

Elastic  limit  per  sanare  inoh  of  originaisection do . . .    50, 000 

Elongation  per  inco  after  mptare inch . .      .  2433 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001767 

Retinction  in  diameter  at  point  of  rapture do. . .       .174 

Seduction  in  area  after  rupture,  per  centof  originaisection 52.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections 'M6,  ".42*.  ".15 
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Tube. 
No.  5475. 


Marks,  Tl\ 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applie*!  loads. 


Total. 


Pound*. 

250 

1,260 

2,500 

5.000 

7.500 

8,750 

10.000 

10,250 

10,500 

10,  750 
I     11,000 

11,  250 

j     11,500 

1     11,750 
!     12.000 

12,  250 
I  12,500 
I     21, 070 


Per  square 


squai 
a  en. 


incl 


Elongation 
per  inch. 


Pound*. 

1,000 

5,000 
10, 000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 

46,000    II 

47,000    I 
48,000    , 
49,000 
50,000    I 
84,280 


Inch. 
0. 

.  000133 
.  000333 
.000667 
.001033 
.001200 
.  001367 
.001400 
. 001433 
.001500 
.001567 
.001600 
. 002000 
.005067 
.  005567 
.006500 
.007333 
. 008333 
.1400 


Successive 
elongation 
per  inch. 


I 


I  0. 


Inch. 


. 000133 
.  000200 
.000334 
. 000366 
.000167 
.000167 
.  000033 
.000033 
.000067 
. 000067 
. 000033 
.000400 
. 003067 
. 000500 
.  000933 


.001000 
'.131667 


Permanent 
set. 


Successive  i 
ponnancnt ! 


Bemarks. 


Inch. 
0.  Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  aummary. 

Tensile  streogth  per  aqnare  inch  of  original  section pounds. .    84, 280 

Elastic  limit  per  sqnare  inch  of  originafsection do . . .    45,  OOO 

Elongation  per  inch  after  rupture inch. .      .  23«7 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Reduction  in  diameter  at  point  of  rupture do . . .        .  174 

Rednctionin  area  after  rupture,  per  cent  of  original  section 52.2 

Position  of  rapture 1".7  ^omneok 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".13,  ".42*,  ".16 
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10-INCH   STEEL   B.   L.    RIFLES. 


Tube. 


Marks,  g^^fi 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5474. 


Applied  loads. 


Total. 


Pounds. 

250 

1,250 

2,  5<K) 

5,0<K) 

7, 500 

8.  750 

10,000 

10,  2o0 

10.500 

10,750 

11,000 

11, 250 

11,500 

11, 750 

12,(K)0 

12,  250 
12,500 
12,750 
13,000 
13.250 
13. 500 

13,  750 
14.000 

14,  250 
14,500 
23,000 


Per-,, 
inc 


Moare 
ncn, 


'Elonpitioii  S?^~»;^«' Permanent  Sncceesire 

'   perSch      •^o"^*^'?^  i        wt  permanent 

per  men.      perlnch.  **^-  set. 


Remarks. 


Pounds. 
1,000 
5,000 
10.000 
20.000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
4S,000 
47,000 
48.000 
49,000 
50.000 
51,000 
52, 000 
53,000 
54,000 
55,000 
56.000 
57.000 
58,000 
92,000 


Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001133 
.001333 
.  001367 
.001400 
.001433 
.001467 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.  001767 
.001833 
.  003267 
.006500 
.007333 
.008200 
.009167 
.1333 


iMh. 


Inch. 


0. 
0. 


Initial  load. 


Inch. 

0. 

.000100 

.  t)0O20O 

.00t>:{33 

.  ooo3:u 

.  000166 
.  000200 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000033 
.000033 
. 000034 
.000033 
.  0000.33 

.  00(H)I{4  1...... ..' 

.000066    I ElttHticlimit. 

.001434     I 

.00.3233    ; 

.000833      

.000867      

.OoOiW      i 

.124133    ' ,  Tensile  atronptb. 


(ieiieral  eununary. 

Tensile  strength  per  square  inch  of  original  section pounds..    02.000 

Elastic  limit  per  square  inch  of  original  section do. . .    53, 000 

Elongation  per  inch  after  rupture inch . .      .  1067 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001833 

Red uction  in  diameter  at  point  of  rupture do . . .        .115 

Reduction  in  area  after  rupture,  per  cent  of  original  section 36. 4 

Position  of  rupture ".70  from  neck 

Character  of  broken  surface silkv,  60  percent;  granular.  40i)ercent 

Elongation  of  inch sectioEB .'. ".32*,  ".15,  ".12 
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Tube. 


No.  5479. 


Marks,  ^l\ 

Diameter,  ''.565. 

Sectional  area,  .25  sqaare  inch. 

I        Applied  loads. 


T't^      ''"S'" 


Pound*. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10.000 
10,  250 
10, 500 
10,750 
11,000 
11,250 

11,500 

11.750 
12,000 
12,250 
12  600 
21,290 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35, 000 
40,000 
41,000 
42,  000 
43, 000 
44,000 
45,000 

46,000 

47,000 
48.000 
49,000 
50,000 
85,100 


Eloneation 
per  inch. 


Ineh. 
0. 
.000133 


.000700 
.001033 
.001200 
.001367 
. 0C1433 
.001467 
. 001500 
. 001567 
. 001633 
.001867 
. 004667 
.005900 
.006500 
.007333 
.  008333 
.1433 


Snccessive 
elongation 
perlnch. 


Inch. 
0. 

.000133 
.  000200 
.  000367 
.  000333 
.000167 
.000167 
.000066 
.000034 
. 000033 
.000067 
.000060 
.000234 
.  002800 
.001233 
.000600 
. 000833 
. 001000 
. 134967 


Permanent 
set. 


Inch. 


.000033 
. 000033 


Snccessive 

I>ennanent 

set. 


Remarks. 


Inch. 


.000033 


Initial  load. 


Elastic  limit. 


Tensilp  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section poonds . .    85, 160 

Ela»tic  limit  per  square  inch  of  original  section do. . .    45, 000 

Elongation  per  inch  after  rupture inch . .      .  2333 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001633 

Red  action  in  diameter  at  point  of  rupture do. . .        .175 

Reduction  in  area  after  rupture,  per  cent  of  original  section 52. 2 

Position  of  rupture 1".65  from  neck 

Charac  ter  of  hroken  k urf ace ailky 

Elongation  of  inoh  sections ".16,  ".42*,  ".12 
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10-INCH    STEEL   B.   L.    RIFLES. 

Tube. 


Ko.  5478. 


Marks,  ,f;^a 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


ApplJod  loads. 


Totjil. 


I'minds. 
250 
1,250 
2, 500 
5, 000 
7.500 
8,750 
10,000 
10.250 
10, 500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13, 000 
13,250 
13, 500 
13, 750 
22,  610 


l*or  Mciuare 
inch. 


Pounds. 
1.000 
5,000 
10,000 
20, 000 
30,000 
35,000 
40,  000 
41,000 
42,000 
43, 000 
44, 000 
45, 000 
46,  000 
47,000 
48, 000 
49,000 
50,  000 
51, 000 
52,  000 
53, 000 
54,000 
55,000 
90,440 


^y ,^ti SuccPRsivo 


Inch. 
0. 
.  000133 
. 000300 
.  000667 
.001000 
. 001200 
. 001367 
. 001433 
. 001467 
.  001500 
.  001567 
.001800 
.001667 
. 001700 
.001733 
.001800 
. 001833 
. 002167 
. 005667 
. 007667 
. 008667 
. 009333 
.1400 


Permanent 
net. 


Successive 

l>ermauent  I 

set. 


lleinarkM. 


Inch. 


Initial  load. 


Inch. 
0. 
.000133 
.0001C7 
.  ()(K)367 
.  000:i33 
. 0U020O 
.000167 
.000066 
.  000034 
.  000033 
.  000067 
. 000033 
. 000067 
.  000033 
.000033 

.000067      - - --- 

.000033    ! ! Elaaticlimit. 

.000334 
. 003500 
. 002000 
.001000 
.000666 
. 130667 


:i- 


Tensile  strength. 


General  summary. 

Tenaile  strength  per  square  inch  of  original  section pounds. .    90, 440 

Elastic  limit  per  square  inch  of  origiiuu  section do . . .    50, 000 

Elongation  per  inch  afterrupture inch..      .1900 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001833 

Reduction  in  diameter  at  point  of  rupture do. . .        .145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  rupture J ".  29  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16,  ".29*,  ".12 


10-INCH   STEEL   B.   L.   RIFLES. 

Tube. 
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Marks,  TA 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


No.  5530. 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
5,000 
7.500 
8,750 
10,000 
10.250 
10,500 
JO,  750 
11,000 
11,250 
11.500 
11, 750 
12,000 
12, 250 
22. 410 


r  Hqua 
inch. 


■ci^.^^^*:^^    Siicci-^asive   t>«-™«,«.„«.4.'  SuocesBlve 
™>r?nrh.      elongation ,        _.  permanent 


Pounds. 
1.000 
5,  000 
10,  000 
20.  000 
30,000 
35. 000 
40.000 
41,000 
42.000 
43,  000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
89,640 


per  inch. 


Inch. 
0. 
.000133 
. 000333 
.  000700 
.001067 
.001200 
.001400 
. 001433 
.  001467 
.001500 
.001567 
. 003167 
.  004133 
.005000 
.  006167 
.  007333 
.1500 


per  inch. 


inch. 
0. 
.000133 
.000200 
. 000367 
.000367 
. 000133 
. 000200 
.000033 
. 000034 
. 000033 
.  000067 
. 001600 
.000966 
. 000867 
.001167 
.001166 
.  142667 


Bet. 

Bet. 

IncK 
0. 
0. 

Inch. 
0. 

6. 



.000033 

.666633 

Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  stren^h. 


General  summary. 

Tensile  strength  per  square  inch  of  oriffiDalBectlon pounds..    89,640 

Elastic  limit  per  square  inch  of  original  section do . . .    44, 000 

Elongation  per  inch  after  rapture inch..      .2133 

Elongation  per  inch  ander  strain  at  elastic  limit ^ do. . .  .  001507 

Bedaction  in  diameter  at  point  of  rapture do. . .       .144 

Bedaction  in  area  after  rapture,  per  cent  of  original  section 44.6 

Poei ti  on  of  rapture 1 "  from  neck 

Character  of  broken  surface silky 

E3angation  of  inch  sections ".36%  ".18,  ".10 
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10-INCH   STEEL   B.    L.    KIFLES. 


Tube. 


Marks,  ^*?fi 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  6534. 


Applied  loads.       |  | 

Elongation  S«ocoajive 

,    '""T„J.i;    ,  elongation 

xowi.  inch. 


Poundt. 
250 
1,250 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,  500 
11,750 
12,000 
12,250 
12,500 
12,750 
21,500 


Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51.000 
86,  000 


Inch. 
0. 

.000133 
.000333 
.000607 
.001000 
.001200 
. 001400 
.001467 
.001500 
. 001533 
.001567 
. 001633 
.004500 
.005667 
.000600 
.008067 
.009833 


Permanent  Snccessive , 
a!»*  permanent 


Inch. 
0. 
0. 


Inch. 


0. 


Remarks. 


Initial  load 


Inch. 
0. 
.000133 
.  000200 
.000334 
. 000333 
.000200 
. 000200 
.000007 
.  000033 
.  000033 
. 000034     1 
!oo006(5    l"..*!!!..".'.*!  !!!!!!!!!!!.    Elaatio  limit. 

.002867    I 

.001167      

.000933     ! ' 

.002067     ! 

.001166 


I 


Tensile  strength. 


General  summary, 

TenHilo  strength  per  sqaare  inch  of  original  section pounds . .    86.  OUO 

Elastic  limit  per  souare  inch  of  original  section do. . .    46.  OOO 

Elongation  per  inch  after  rupture : Inch . .       .  23:{3 

Elongation  per  inch  under  strain  at  elantic  limit do. . .  .  001633 

Keduction  in  diameter  at  point  of  rupture do. . .        .184 

Reduction  in  area  after  rupture,  per  cent  of  original  section 54. 6 

Position  of  mpture 1".4  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".13,  ".39*,  ".18 


10-INCH   STEEL   B.    L.    RIFLES. 

Tube. 
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Marks,  2?,S 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5533. 


Applied  loada. 


Mongatlon !  ?!!«™"'L»  Perm«.ent 


Total. 

iiicU. 

Pounds. 

PoundM. 

iSO 

1,000 

1,260 

5,000 

2,500 

10,000 

5.000 

20,000 

7,500 

30,000 

8,750 

35,000 

10,000 

40,000 

10,500 

42,000 

10,750 

43.000 

11,000 

44,000 

11.250 

46,000 

11.500 

48,000 

11,  750 

47,000 

12,000 

48,000 

12,250 

4»,  000 

12.600 

50,000 

12.750 

51,000 

13,000 

52,  (HX) 

13, 250 

63,000 

13.500 

64,000 

22, 230 

88.920 

Inch. 
0. 
.000133 
. 000333 
.000700 
. 001033 
.001200 
.001367 
. 001433 
.001500 
.001567 
.001000 
.001033 
.001667 
.001700 
. 001733 
.001933 
.002567 
. 003733 
.006333 
.007000 


Inch. 
0. 

.  0001.33 
. 00020U 
. 000367 
.  00033.3 
.000167 
. 000167 
.000060 
.000067 
.000067 
.000033 
. 000033 
. 000034 
.  000033 
.000033 
.000200 
.000634 
.001166 
.001600 
. 001667 


Inch, 


0. 
0. 


SuccessiTe 
penuanoDt 

set. 


Remarks. 


Inch. 


\  Initialload. 


Elastic  limit. 


Tensile  strougth. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    88, 020 

Elastic  limit  i>er  so  uare  inch  of  originaTsection do. . .    49, 000 

Elongation  per  inch  after  rupture inch..      .2367 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001733 

Reduction  iu  diameter  at  point  of  rupture do...        .  184 

Reduction  in  area  after  rupture,  per  oentof  original  section 54.6 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".16,  ".43*,  ".13 
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10-INCH   STEEL    B.    L.    RIFLES. 

Jacket  Ko.  20. 


Marks,  J? ^.S"" 
])iameter,  ''.564. 
Sectional  area,  .25. 
CJiiuged  length,  3". 


No.  5386. 


I       Applied  loadn. 


Total. 


Ptmndg. 

25U 

1,250 

2,  oOU 

5,  000 

7,  500 

8.  750 
10,  000 
10. 250 
10, 500 
10,  750 
11,000 
11,250 
11,500 
11,750 
20,000 


Ter  square 
'        inch. 


Pounds. 
1.000 
5, 000 
10.  000 
20, 000 
30,  000 
35,  000 
40, 000 
41. 000 
42,  000 
43, 000 

44.  000 

45.  000 

46.  000 
47.000 
80,240 


I 
vi^»-,„«.;-^-,    SiicceBsivo ' 


rermanent  ^,^^^,,,„^.^^ 
*^^'        net. 


Inch. 
0. 
.  000067 
.  000300 
.  000033 
. 000967 
.001167 
.001367 
.001400 
.  002967 
.  003567 
.004667 
. 005767 
.007000 
.  007833 
.1667 


Inch. 

0. 
. 000007 
.  0002:13 
.  000333 

> . 000334 
.  000200 
. 000200 
. 000033 
.001567 
.000600 
.001100 
.001100 
. 001233 
.000833 
.158867 


Remarks. 


Inch.              Inch. 
0.                     0.  luitialload. 

0.  

6"  !!!!!!!!!!!! 

Elastic  limit. 

.001400     I       .001400     i 

Tensile  strength. 


General  summary. 

TeuBlle  strength  per  nquaro  inch  of  original  sect  ion   pounds . .    80, 240 

KlaHticlimit  per  square  inch  of  original  section do...    41,000 

Elongation  per  inch  after  rupture inch . .      .  2700 

Klongation  per  inch  under  strain  at  elastic  limit do ...  .  001400 

Keduction  in  diameter  at  point  of  rupture do. . .        .  204 

Reduction  in  area  alter  rapture,  per  cent  of  original  section 50. 3 

Position  of  rupture 1".35  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".15,  ".40*,  "28 


10-INCH    STEEL   B.    L.    RIFLES. 

Jacket  No.  20. 
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Marks,  m  t,  o 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5387. 


Applied  loads. 

Eloneation 
permch. 

Saccessive 

r»__»^^..4' 

Succeesive 

Kemarks. 

TotaL 

Per  eqiuure 
inch. 

elongation  j        ..^ 
per  inch.   |        *®'- 

Bet. 

PoumU. 
250 
1,250 
2,600 
5,000 
7,500 
8,750 
10,000 
10,500 
10,760 
11,000 
11,260 
11,500 
11,760 
12.000 
12,260 
12,500 

12,750 

13,000 
13,250 
13,500 
13.760 
14,000 
22,120 

Pounds. 

1,000 

5,000 

10.000 

20  000 

Jneh. 
0. 

.000138 
.000333 

iMh. 

0. 

.000133 
.000200 
.000334 
.000333 
.000200 
.000133 
.0(X)034 
.000038 
.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.000066 
.001534 
.001733 
.001000 
.001200 

Inch. 
0.    . 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  Umit. 
TensUe  strength. 

20,000  :     .ooiooo 

36,000           .001200 
40,000    .      .001333 
42,000    ;      .001367 
43,000          .OOUOO 

0. 

0. 

44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 

61,000 

52,000 
63,000 
54.000 
56,000 
56,000 
88,480 

.001483 
.001467 
.001500 
.001533 
.001600 
.00163C 
.001667 
f    .001733 
\    .003267 
.005000 
.006000 
. 007200 
.008167 

.000500    ;      .001333 
.  1400        1      •  130fi 

General  summary, 

TensUe  strength  per  square  inch  of  original  section pounds..    88,480 

Elastic  limit  per  saaare  inch  of  original  section do...    51,000 

Elongation  per  incn  after  rupture inch...      .2038 

Elongation  per  inch  under  strain  at  elastic  limit do...    001733 

Bed  action  in  diameter  at  pointof  rupture do...       .144 

Bedoction in  area  aft<er rupture,  per  oentof  original  section 44.6 

Position  of  rupture r'.4  from  neck 

Character  of  broken  surface silky 

SUmgiition of  inch  sectioxis ".11, "84*,  ".16 
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10-INCH    STEEL   B.   L.   BIFLES. 


Jacket. 


Marks,  ^^^\ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5393. 


Applied  loads. 


I 


Total. 


Poundu. 

i,2r>o 

2.500 
5,000 
7.500 
8,750 
10,  000 
10,  500 

10,  750 

11,  000 
11,250 
11,500 
11.750 
12,000 

12,  250 
12.  500 

12,  750 
13,000 
13.250 

13,  .'iOO 

13,  7r.o 

14,  000 
14.  250 
14.  500 
2-1.590 


Per  square 


aqua] 
Qcn. 


inc; 


Potindt 
1,000 
5,000 
10,000 
20,  000 
30.000 
35,000 
40, 000 
42,000 
43,000 
44,000 
45. 000 
46, 000 
47,000 
48,000 
49,000 
60, 000 
51,000 

52.  000 

53.  000 

54.  IKIU 

55.  000 

56.  000 
57,000 

r.8, 000 

98,  360 


Eloneatiou 
perTnch. 


Inch. 
0. 
.000100 
.000300 
.000633 
.000967 
.001100 
.  001267 
.001333 
.  001367 
.001400 
.001433 
.001467 
.001500 
.001567 
. 001600 
.001633 
. 001667 
.001700 
.001733 
.002100 
.  (UiL'9u7 
.  [WMXl 
. 004833 
. 005667 
.  1300 


Successive 
elongation 
per  inch.    1 


Feniianent 


Tfieh. 
0. 

. 000100 
.000200 

. 000333 
. 000334 
,  (KX)133 
.000167 
.  000066 
.000034 
.  000033 
. 000033 
.  000034 
. 00U033 
.  (X)ii067 
. 000033 
. 000033 
.  00"0:{4 
.00011:53 
.  0lH;033 
.  000307 
. 0008G7 
.  000706 
.001100 
.  Of  .'08:14 
.  121333 


Inch. 


0. 
0. 


Snccessive 

permanent 

set. 


Inch. 


Heniarks. 


I  Initial  load. 


•| 


Elastic  limit. 


Toiisilo  strength. 


(General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .    08,  360 

Elastic  limit  per  sauare  inch  of  originafsectiun do. . .    63, 000 

Elongation  yev  inch  after  rupt nre inch. .      .  2067 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0017:J3 

lieduction  in  diameter  at  point  of  rupture do...        .  114 

lied uction  in  area  after  rupture,  per  cent  of  original  section 36. 4 

Position  of  rupture 1".66  from  neck 

Character  of  broken  surface silkv,  in  part  contains  trace  of  granulation 

Elongation  of  inch  sections \ ".14,  ".'iZ*,  ".15 


10-INCH    STEEL    B.    L.    RIFLES. 

Jacket. 
No.  5392. 
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Marks,  ^A 

Diameter^  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  Iciads.  i  !  , 

_  Successive !  Successive 

blon^ntion   elou Ration  '  J^ermanent  permanent 
Per  square'   per  luch.    ,    per  inch.  «t*t.  set. 

inch. 


Keiuarks. 


Total. 


Pounds. 
250 
1,250 
2.500 
5,000 
7,500 
8.750 
10,  000 

10,  500 
10. 750 
11.000 
11,250 

11,  500 

11,  750 

12,  000 
12,250 
12,500 
12,  750 
13,000 
13,250 
13.500 
13,750 
14,000 
14,250 
14,500 
21.480 


Pounds. 
1.000 
5,000 
10,000 
20,000 
30,  000 
35,  000 
40,  000 
42, 000 
43, 000 

44,  000 

45,  000 
46,000 
47,  000 
48.000 
49. 000 
50,  000 
51,000 
52,000 
53,  000 
54,000 
55,000 
56,  000 
57,000 
58,000 
97, 920 


Inch. 
0. 
.000100 
. 000300 
. 000633 
.000967 
.001133 
.001300 
. 001387 
. 001400 
. 001433 
. 001467 
. 001533 
.001567 
.001633 
.  001667 
.001700 
.  001733 
. 001767 
.001800 
.  002100 
. 003000 
.004167 
.00.^)167 
.  006167 


Inch. 
0. 

. 000100 
. 000200 
. 000333 
. 000334 
.  000166 
.000167 
. 000067 
.  0000,33 
. 000033 
. 000034 
. 000066 
.  000034 
.  000066 
. 000034 
. 000033 
.  000033 
. 000034 
.  00(M)33 
.  000300 
. 000000 
.001167 
.OUIOOO 
.001000 


Inch. 


Inch. 


0.  I    0 

0. 

6.' '.'.'. 

6' '.' 


Initial  load. 


Elastic  limit. 


Tensile  strougth. 


General  summary. 

Tensile  stren^h  per  square  inch  of  original  bection pounds . .    97,  920 

Elastic  limit  per  snuare  inch  of  original  section do . . .    53, 000 

Kloneration  per  inch  after  rupture inch . .      .  1000 

Elongation  per  inch  under  strain  at  clastic  limit do. ..  .0ul8()0 

Keduction  in  diameter  at  point  of  ruptuie do. ..        ,034 

lieductiun  in  area  after  rupture,  per  cent  of  original  section 11.6 

rosition  of  rupture ".25  from  neck 

Character  of  broken  surface granular,  radiating  from  a  flaky  spot  at  the  circumference 

Eloogation  of  inch  sections - Ma',  ".11,  ".07 
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10-INCH    STEEL   B.    L.    RIFLES. 


Jacket. 


Marks,  ^'i'J^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5407. 


Appli 
Total. 

ed  loads. 

Per  square 
Inch. 

Poundt. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,  000 
50,000 
51,  000 
52,000 
63,000 
54,000 
55,000 
56,000 
57,000 
98,560 

Elonffation 
per  inch. 

Ineh. 
0. 

.  000133 
.  000333 
.000700 
.  001033 
.001233 
.001400 
. 001467 
.001500 
.  0015:i3 
.001567 
.001600 
. 001633 
.001667 
.001700 
.001733 
.  001767 
.  001833 
.  002133 
.003333 
.005000 
.005833 
.006833 
.1400 

Saccessive 
elongation 
per  inch. 

Permanent 
set. 

Snccesaive 
permanent 

set. 

Remarks. 

1  Poundi. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,  750 

11,000 

11,250 

11,500 

Inch.             Inch. 
0.                    0. 
.  000133    1    0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

.000200 

.000367 
.000333 
.000200 
.000167 
.000067 
.000033 
.  000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000300 
.  001200 
.001667 
.000833 
.001000 

.000033           .000033 

.000033        0. 

11,750 

12,000 
12,250 
12,500 
12,750 
13,000 
13.250 
13,500 
13,750 
14,000 
14,250 
24, 640 

...;..!!!... 



. 133167 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    98,500 

EhkHtic  limit  ))er  sqaare  inch  of  originaisection do. . .    52, 000 

Elongation  per  inch  after  rnptare inch . .      .  1933 

Elongation  per  inch  nnder  strain  at  elastic  limit do ...  .  001833 

Reduction  in  diuneter  at  point  of  rupture do . . .        .134 

Reduction  in  area  aft«r  rupture,  i>er  cent  of  original  section 41.9 

Position  of  rupture 1".16  f^om  neck 

Character  of  broken  suriace dull,  silky 

Elongation  of  inch  section ",}2,".19,",zf* 


10-INCH  8TBEL  B.   L.  BIFIDA. 

Jaokst. 
No.  5406. 
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Marks,  ^^f^k 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  S". 


Elonmtioii 
peruieh. 

SiMoeMiTe 

•lODffAtiOIl 

p«r  inch. 

Penuamit 
Mi. 

SacoetsiTe 

permane&t 

Mi. 

"Rmnarko. 

Total. 

Persqiure 

Pou$idt. 
250 
1,260 
2,500 
5,000 
7,500 
8,750 
10,000 
10,500 
10.750 
11.000 
11,260 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
18,000 
18,250 
18,500 
18,750 
14,000 
14,260 
14,500 
24,510 

POttSldt. 

1,000 
5,000 
10.000 
20,000 
80.000 
85,000 
40,000 
48,000 
48,000 
44,000 
45,000 
40,000 
47,000 
48,000 
48,000 
50,000 
51,000 
52,000 
58,000 
54,000 
56,000 
58,000 
V7,000 
58,000 
88.040 

0."*  ' 
.000100 
.000888 
.000087 

.001000 
.001107 
.001838 
.001400 
.001488 
.001487 
.001500 
.001588 

.001087 
.001700 
.001788 
.001707 
.001888 
.002000 
.008888 
!004000 
.006000 
.000000 
.1800 

0. 

.000100 
.000883 
.000884 

.000883 
.000107 
.000108 
.000087 
.000033 
.000084 
.000083 
.000083 
.000034 
.000000 
.000034 

!o00033 
.000034 
.000068 

.000167 
.000838 
.001167 
.001000 
.001000 
.1240 

Jneh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

0. 

KlMtlf^  limit 

Tensile  strength. 

*" — •• 

"    ' 

General  •icmmory. 

Teniile  strength  per  souare  inch  of  origlnsl  section pounds..    88,040 

Xlastio  limit  per  square  ineh  of  original  section do...    58,000 

Elongation  per  inch  after  inptare inch..     .1900 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001888 

Seduction  in  diameter  at  point  of  rupture do...       .154 

Beduction  in  area  alter  rupture,  per  cent  of  original  section 47.2 

Position  of  rupture at  middle  of  stem. 

Character  of  broken  surface sil^ 

Bkogation  of  inch  sections ".  IS, ".  82*/']3 

H.  Doc.  131 3 
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1(MNCH   STEEL   B.   L.   RIFLES. 


Marks,  ??,^ 

Diameter,  ''.565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  S". 


Jaokxt. 
No.  5477. 


Applied  loads. 

per  moh. 

SnooeealTe 
perlnoh. 

PermAiient 

Mt. 

SuooeeclTe 
pennaiient 

set. 

Remarks. 

Total. 

Per  aqiuura 
inch. 

Poundi, 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,760 

11,000 

11,250 

11,500 

11,760 

21,100 

Poufidt. 
1,000 
5,000 
10.000 
20,000 
80,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
84,760 

In4th. 
0. 

.000138 
.000300 
.000888 
.001000 
.001167 
.001400 
.001588 
.001667 
.002838 
.008733 
.004867 
.005700 

In4th. 
0. 

.000138 
.000167 
.000888 
!000367 
.000167 
.000238 
.000138 
.000184 
.001166 
000900 
.001184 
.000888 

Inch, 
0. 
0. 

Jneh. 
0. 

Initial  load. 

Elaatio  limit. 
Tensile  strength. 

0. 

.000067 

.000067 

General  summary. 

Teniile  strength  per  square  inch  of  original  seetion pounds..    84,768 

Blastic  limit  per  so  uare  inch  of  original  section do...    48,000 

Blongatlon  per  inch  after  rupture inch..     .2:000 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001583 

Reduction  in  diameter  at  point  of  rupture do...       .175 

Reduction  in  area  after  rupture,  per  cent  of  original  section 52.2 

Position  of  rupture ".Oftomneck 

Character  of  broken  surface silky 

Elongatton  of  inch  sections ".40*.  ".15,  ".11 


10-INCH  STEEL  B.   L.   RIFLES. 

Jacket. 
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Diameter^  ''.665. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5476. 


AppUedkMds. 

Elonntioii 
per  inch. 

SnooMaiTe 
eloneation 
perlnoh. 

Permanent 

set. 

SacceMive 

permanent 

set. 

Remarks. 

Total. 

PersQiuura 

PottfMlt. 

250 
1,250 
2,500 
6.000 
7,500 
8,750 
10,000 
10,500 
10,760 
11,000 
11,250 
11,600 
11,750 
12.000 
12,250 
12,500 
12,750 
18,000 
13,250 
13,500 
18,760 
14,000 
14.260 
23,270 

Pounds. 
1,000 
6,000 
10,000 
20.000 
80,000 
86,000 
40.000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
53,000 
64,000 
66,000 
60,000 
67,000 
•3,080 

Inch, 
0. 

.000138 
000838 
.'000067 
.001000 
.001200 
.001367 
.001407 
.001500 
.001688 
.001667 
.001600 
.001638 
.001607 
.001738 
.001800 
.001888 
.001867 
.002200 
.004807 
.006707 
.000888 
.007800 

Inch. 
0. 

.000188 
.000200 
.000684 
.000333 
.000200 
.000107 
.000100 
.000083 
.000038 
.000084 
.000033 
.000033 
000034 
.000066 
.000007 

!000034 

;002607 
.000900 
.001166 
.000667 

Inch. 
0. 
0. 

iMh. 

0. 

Initial  load. 

Elastic  Umit. 
Tensile  strength. 

0. 

0. 

General  $ummarti. 

Tensile  ttnagth  per  aqnire  inch  of  original  section ponnds..    93,080 

Elastic  limit  per  sanare  inch  of  originM  section do...    62,000 

Elongation  per  inch  after  mptnre inch..     .1907 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001867 

Bednotionm  diameter  at  point  of  mptore do...       .166 

Bedaction  in  area  after  mptnre,  per  cent  of  original  section 49.7 

Poalttonofniptnre at  middle  of  stem 

Character  of  broken  surface silky 

Slongstionof  iaohiOoUoiM... ".13,  ".86.  ".u 
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lO-mCH   STEEL  B.   L.   RIFLES. 


Jacket. 


Marks,  2?.^^. 

Diameter^  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


No.  5525. 


AppUed  IcMMls. 

pwlnoh. 

SoooeMive 
elongation 
perlnch. 

Femuuient 
set. 

Snoceesive 

Bemarks. 

TotiJ. 

Per  aqoAre 
inoh. 

Poundf. 

260 

1,260 

2,500 

5,000 

7,500 

8,750 

10,000 

10.500 

10,750 

11,000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 
18,000 
18,250 
13,500 
23,480 

PottfMb. 

1,000 
5.000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47.000 
48.000 
48,000 

60,000 

51,000 
62,000 
68,000 
64,000 
08,020 

Inch. 
0. 

.000188 
.000988 
.000700 
.001067 
.001288 
.001438 
.001500 
.001538 
.001567 
.001000 
.001638 
.001007 
.001700 
.001707 
/    .001883 
\    .002000 
.002483 
.004888 
.006600 
.006667 
.1400 

Inch. 
0. 

.000188 
.000800 
.000007 
.000367 
.000166 
.000200 
.000067 
.000088 
.000084 
.000088 
.000088 
000064 
.000088 
.000067 
.000006 
.000167 
.000433 
.002400 
.000707 
.001067 
.188883 

Inch. 
0. 

0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 



.000083 

.000088 

.000038 

0. 





General  summary. 

Tensile  strengtli per aqnare inch  of  orlffinaLsecfelGii pounds..    88,020 

Xlastio limit  per  square  inch  of  originu section do...    48,000 

Elongation  per  incn  after  mptare inch..      .2267 

Blongation  per  inch  oader  strain  at  elastic  limit do...  : 001767 

Bednction  in  diameter  at  point  of  mptnie do...       .144 

Seduction  in  areaafler  rapture,  per  cent  of  original  section 44.6 

Position  of  rapture 1'' .58  from  neck 

Character  of  broken  surfiMO silky 

XloDgationofinohsaottons ; ".  15,  ".  36*,  M7 


lO-mCH  8TEEL  B.   L.   RIFLES. 

Jacket. 
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No.  5524. 


Marks,  S^i\ 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  S'\ 


perlziGb. 

SnooMfliTO 

PemiAiient 

B0t. 

SnooenaiTe 

Reouirks. 

Total. 

P«raqoM« 
inch. 

JPmmdt. 
280 
1,160 
9.500 

5,000 
7,500 
8,760 
10,000 
10,500 
10.760 
11.000 
11,960 
11,500 
11.760 
19,000 
12,950 

19,600 

19,760 
18,000 
18,850 
18^600 
88.010 

Potmd*. 
1,000 
5,000 
10,000 
90.000 
80,000 
86,000 
40,000 
48,000 
48,000 
44,000 
45.000 
40.000 
47,000 
48,000 
40,000 

50,000 

51,000 
59,000 
58,000 
54,000 
01,700 

Jneh, 
0. 

.000188 
.000900 
.000500 
.000097 
.001007 
.001988 
.001997 
.001888 
.001400 
.001488 
.001407 
.001500 
.001588 
.001587 
/    .001800 
\    .008588 
.008188 
.008788 
.007397 
.006888 
.1488 

Inek. 
0. 

.000188 
.000007 

.000907 
.000800 
.000100 
.000084 
.000000 
.000007 
.000088 
'000084 
.000088 
.000088 
000084 
:000288 
.000788 

.000084 
!  184807 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

EUwilo  limit. 
TenaUft  strength. 

.000088 

.000068 

.000088 

0. 

General  eummary, 

TsBtile atNOgth  per  aquara  Inch  of  original  aoetioii •• ponnda..  01,700 

Blaatio  limit  per  aovare  inch  of  original  aeotion do...  40,000 

Stongafekm  per  inoii  after  rupture inch..  .8130 

XlongBitien  per  inch  under  Btrain  at  elaatio  limit do...  .001507 

BeduetloB  in  diameter  at  point  of  rupture do...       .154 

Beduetion  in  area  after  mptoze,  per  cent  of  original  section « 47.S 

PoaltionofmDtnre 1".5'  ' 

Chaiaoter  of  oroken  surlhoe 

KtongatJon  of  inch  seetioiis •••• 


silky 

16.  "JO*,  ".10 
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10-INCH   STEEL   B.   L.   RIFLES. 


TABULATION  OF  TENSION  SPECIMENS  FROM  lO-INCH  STEEL  B.  L.  RIFLES 
(STEMS  S"  LONG,  "M4  DIAMETER). 


No.  of 
test. 


5879 


6880 
5881 
5382 
5391 
5390 
6469 
6468 
5476 
6474 

6479 
5478 
5530 
6584 
6633 
6386 
5387 
6398 
6892 


5407 
5406 
6477 
6476 
5625 
5534 


Foeition  in 
gnu. 


Tube  No.  17.. 


do 

Tube  No.  18... 

....do 

Tube 

do 

...-do 

do 

do 

.....do 


do 

do 

do 

do 

do 

JMketNo.20. 

do 

Jacket 

.....do  •••....< 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Looation 
ofspeci- 


Outside. 


....do.. 
....do.. 
....do.. 
....do.. 
Middle. 
....do.. 
....do.. 
....do.. 
....do.. 


....do.. 
....do.. 
....do.. 
....do.. 
....do.. 
Outeide 
....do-. 
Middle. 
....do.. 


.do 

.do 

.do 

.do... 

.do 

.do 


ElMtio 
limit 
per 

square 
inch. 


Tensile 
strength 

per 
square 
inch. 


PottfuU. 
45,000 


48,000 
44,000 
49,000 
47,000 
51.000 
48,000 
50,000 
45,000 
53.000 

45,000 
50,000 
44,000 
46,000 
40,000 
41,000 
51,000 
63,000 
53,000 


52,000 
58.000 
42,000 
52,000 
49,000 
49,000 


Pound$. 
79,560 


84,760 
86,720 
85,720 
89,040 
90,880 
87.440 
89.280 
84,280 
92,000 

85,160 
90,440 
89,640 
86.000 
88,920 
80,240 
88,480 
98,360 
97,920 


98,560 
96,040 
84,760 
93,060 
98,920 
91,760 


Pr.et, 
4.3 


Elon. 
tfon. 


Pr.et 
4.8 


Con- 
trac- 
tion 
of 


21.6 

49.7 

21.3 

49.7 

23.3 

49.7 

22.7 

49.7 

18.3 

47.2 

24.0 

49.7 

24.3 

52.2 

23.7 

52.2 

19.7 

86.4 

23.3 

52.2 

19.0 

44.6 

21.3 

44.6 

28.3 

54.6 

28.7 

54.6 

27.0 

50.3 

20.3 

44.6 

20.7 

36.4 

10,0 

1L6 

19.3 

41.9 

19.0 

47.2 

22.0 

52.2 

19.7 

49.7 

22.7 

44.6 

21.3 

47.2 

AppeanuK 
fractun 


tee  of 
;ure. 


Granular,  radiating 
from  a  dull  spot  m 
the  circumference. 

Silky 

do 

do 

do 

do 

do 

do 

do 

Silky,  60  percent;  gran- 
ular,40percent. 

.^.■^J.::::-.::-.:::.:::: 

do 

do 

do... 

do 

do 

Silky,  in  part  granular. 

Granular,  radiating 
from    spot  in    cir- 
cumference. 
Dull  silky 

.^'io ;::;:::::::::::: 

do 

do 

do 


Bemarka. 


Breech  end. 


Musale  end. 
Breech  end. 
Musale  end. 
Breech  end. 
Mussle  end. 
Breech  end. 
Mussle  end. 
Breech  end. 
Mussle  end. 

Breech  end. 
Mussle  end. 

Do. 
Breech  end. 
Mussle  end. 
Breech  end. 
Mussle  end. 
Breech  end. 
Mnssto  end. 


Breech  end. 
Mussle  end. 
Breech  end. 
Mnzsle  end. 
Breech  end. 
Mussle  end. 


12-INCH  STEEL  B.  L  RIFLES. 


SPECIMENS  FROM  TUBES  AKD  JACKETS. 


1S*INCH  STEEL   B.  L.   BIFLEa 
TUBX. 
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Marks,  5¥A 

Diameter,  '^564. 

Sectional  area,  .25  sqnaie  inch. 

Ganged  length,  3''. 


No.  5397. 


AppltedlMa. 

perlnob. 

SnooeaeiTe 
elonpition 
perlnob. 

Mt. 

SnooeMive 

pennanent 

aet. 

BABiarks. 

Tt^     '"taT" 

Powndt.      PouiMb. 

850    ;         1,000 

1,850             ftuOM 

Inch. 
0. 
.000067 

!o00688 
000067 
.001167 
.001867 
.001400 
.001488 
.001467 
.001588 
.001000 
.001088 
.001767 

*008888 
!009688 
.008967 
.1888 

Inch, 
0. 

.000067 
.000888 
.000888 
.000684 

.000800 
.000088 
.000088 

'.000006 

.000067 
.000088 
.000184 
.000966 

ioooooo 

.000634 
.180088 

Jnek, 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elaatlo  limit 
TensUo  Btrength. 

8,500 

6,000 
7,500 
8.750 
10.000 
10,850 
10,500 
10,750 
11,0J0 
11^850 
11,500 
11.750 
18,000 
18,850 
18,500 
18,750 
84.  OW 

10,000 
80,000 
80,000 
85,000 
40,000 
41,000 
48,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
96,890 

.000088 

.000068 

OonoraZ  raiiiiiuN^. 

TonaOo itrcniilli per iqniM iBoh of  driginal  aeoiioii ponadt..    90»890 

ElaatiollfliltporMiiianlnolioforigiiuiroootion do...    46,000 

niongattonporiBoii  after  mptozo inoh..      .1900 

Xlongatkni  per  inoh  under  airaln  at  elaatlo  limit do...  .001688 

Sednotlon  In  diameter  at  point  of  rapture do...       ,104 

BednctUm  In  area  after  raptue,  per  eent  of  original  eeetlon 88.6 

Peaitlon of  rapture atmlddleof  i 

Character  of  broken  enrfaoe eflky,  interapereed  witb  granalar  metal  at  the  olnnunfu 

— ^"lof  inoheectiona ".18,  ".81* 
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12-inch  steel  b.  l.  rifles. 
Tube. 


Marks,  g^fi 

Diameter^  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Ko.  5396. 


Applied  loads. 

Elongation 
peruioh. 

SaooeMive 
per  Inch. 

eet. 

Snoc«Miv6 
eet. 

Semarks. 

T<^-     '""in'T" 

Pounds. 

260 

1,250 

2.500 

5,000 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11.500 

11,750 

12,000 

12.260 

12,500 

12.750 

18,000 

13,250 

18,500 

18,750 

14,000 

24,180 

Pounds. 

1,000 

6,000 

10,000 

20,000 

80,000 

Inek. 
0. 

.000067 
.000300 
.000683 
.000M7 

Inch, 
0. 

.000067 
.000238 
.000383 
.000334 

Inch, 

S: 

Inch. 
0. 

Initial  load. 

Elaatio  limit 
lensile  strength. 

85,000          .001100 
40,000          .001800 
41,000          .001888 
42,000          .001867 
48,000    ;      .001367 
44, 000    '       -  OOliAO 

.000133 

A 

.000200    1    0- 

.000088 
.000084 

0. 
.000083 
.000033 

;000066 
000067 
.000088 
.000084 
! 000083 
.000300 
.000867 
.000700 
.000633 
.000967 
.116333 

46,000 
46,000 
47,000 
48,000 
48,000 
50,000 
61,000 
68,000 
58,000 
54,000 
66,000 
56,000 
96,720 

.001488 
.001467 
.001583 
.001600 
.001888 
.001667 
.001700 
.002000 
.002367 
.008067 
.003700 
.004667 
.1200 

General  summary. 


T«Bftfle  ttnngth  per  iqiiavo  iaoli  of  original 
Baaiio  limit  per  aonan  indi  of  original aeot 
EUmgatton  per  iaeh  after  raptore. 


• ponnds..    96,720 

do...    61,000 

,  , iwjh..      .1488 

Bkmgatton  per  inoh  under  strain  at  elastic  limit do...  .001700 

Rednotion  in  diameter  at  point  of  mptnre do...       .064 

Bednetion  in  area  after  roptnre,  percentof  original  section 21.4 

Position  of  rapture ".95fromneok 

Charaoter  of  broken  anrface granular,  radiating  fTom  a  dull,  flaky  spot  at  the  ciroomferanoe. 

Opened  a  crack  in  the  stem  near  the  place  of  mptnre. 
Xlongation  of  inch  sections ".18*, 'M4.  ".U 


13-mCH   8TEEL  B.   L.   RIFLES. 
TXTBB. 
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Marks,  ^^\ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ck^uged  length,  3''. 


No.  5609, 


AppUed  loads. 

per  Inch. 

Saeoeesive 
perlnoh. 

PemumeDt 
set. 

Snooeasive 

permaaent 

set. 

Remarks. 

Total. 

Per  square 

Pounds. 
250 
1,250 
2,500 
6,000 
7,500 
6.750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,760 
13,000 
23,120 

Pounds. 
1,000 
5,000 
10,000 
10,000 
80,000 
35,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
61,000 
52,000 
88,480 

Inch, 
0. 

.000188 
.000067 
.000788 
.001100 
.001267 
.001467 
.001588 
.001567 
.001600 
.001667 
.001700 
.001867 
.002067 
.002688 
.003000 
.008867 
.004888 
.005888 
.1400 

Inch, 
0. 
.000133 
.000284 

'.000867 
.000167 
.000200 
.000066 
.000084 
!000033 
.000067 
.000083 
.000167 
.000200 
.000066 
.000867 
.000867 
000466 
.001000 
.184667 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 
Elastic  limit. 

0. 

.000038 
.000083 

'".'000033** 
0. 

General  eummary. 

Tensile  strength  per  sqiianiiieh  of  original  seotion ponnds..    98,480 

Elastic  limit  per soaaxeineh  of  originarseotion do...    46,000 

Elongation  per  incn  after  mptore inch..      .1807 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Sednotion  in  diameter  at  point  of  mptnre do...       .104 

Bednctlon  In  area  after  mptnra.^roentnm  of  original  section 88.5 

Position  of  mptore "J5  from  neck 

Charaetec  of  bnikensnrfiMe. granular,  60  per  cent;  silky,  60  per  cent;  irregalar  suftoe 

Elongation  of  inch  sections ".18,  ".14,  ".29* 
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13-INCH  STEEL  B.   L.   BIFLES. 


Tube. 


Marks,  S  Tfk* 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


No.  5508. 


ElMi«tion 
perlnoh. 

SnooeMiTe 
eluBgatton 

PeimaoeDt 

8noo<MiTe 

Romarks. 

TotaL 

Peraqaare 

Pound*. 

260 
1,260 
2,600 
6,000 
7;  600 

8,750 

9.000 

9,260 

9,600 

9,760 

10,000 

10,260 

10,600 

10,760 

U,000 

11,260 

11,600 

11,760 

12,000 

12,260 

12,600 

22,380 

PotMMlt. 

1,000 
6,000 
10,000 
20,000 
80,000 

86,000 
86.000 
87,000 
88,000 
89,060 
40,000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,060 
48,000 
49,000 
60,000 
89,620 

Inch. 
0. 

.000188 
.000888 

.000760 
.001088 

.001888 
.001488 
.001600 
.001667 
.001688 
.001788 
.001966 
.002088 
.002266 
.002867 
•002800 
.004667 
.006288 
!o06000 
.006687 
.007588 
.1600 

IneK 
0. 

.000188 
.000266 
.000867 
.000883 

.000800 
.000100 
.000067 
.000067 
.000066 
.000166 
.000167 
.006188 
.660167 
.600167 
.066683 
.001767 
.000666 
.600767 
.000667 
.000866 
.162467 

Inch, 
0. 

Inch. 
0. 

Initial  loMl. 

Elaatio    Umit    below 
86,000.  pounds    p«r 
square  inoh. 

Tensile  strangth. 

1 

1  " 

GeMral  anmrnary, 

T«B8ile  strength  per  square  inoh  of  orlffinal  section pounds..    89,620 

Xlastlo  limit  per  sqoare  inoh  of  original  section below  86,000  pounds  per  sqnars  inoh 

Xlongatlon  per  inch  after  rapture inoh..      .2867 

Bednotloii  in  diameter  at  pout  of  mpturs do...       .144 

Bednollon  in  area  after  mptue,  per  cent  of  original  section 44.6 

Position  of  mpturo at  middle  of  stem 

Ohanoter  of  broken  surlisoe silky 

XloDgationofinohsectioiiB ".17,  ".86*,  ".18 


13-INCH   STEEL  B.   L.   RIFLES. 

Jacket. 
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Marks,  S»?,5 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


No.  5395. 


AppUed  loads. 

Elongation 
per  Inch. 

Snccaasive 
perlnch. 

Permanent 
■et. 

SnooeasWe 

pennanent 

set. 

Bemarks. 

Total. 

Paraquare 

Pounds. 
250 
1,250 
2.500 
6,000 
7,800 
8,760 
10,000 
10,600 
10,750 
11,000 
U,250 
11,600 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
24,000 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
36,000 
40,600 
42.000 
43,000 
44,000 
46,000 
46.000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
96,360 

Inch. 
0. 

.000067 
.000388 
.000667 
.001000 
.001200 
.001867 
.001400 
.001488 
.001600 
.001683 
.001600 
.001688 
.001700 
.004167 
.006000 
.006488 
.006067 
.006667 
.1400 

JneK 
0. 

.000067 
.000266 
.000884 
.000883 
!000200 
.000167 
.000083 
.000083 
.000067 
.000033 
.000067 
.000033 
.000067 
.002467 
.000883 
.000483 
.000634 
.000600 
.133388 

Inch. 
0. 

0. 

Inch. 

0. 

Initial  load. 
Elaetio  limit. 

0. 

0. 

General  eummary. 

TcDsile  strength  per  iqiiare  inch  of  orieinal  section ponnds..-  96,860 

Elastic  limit  per  sansre  inch  of  originsTsection do...    48,000 

Elongation  per  inch  after  rupture '. Inch..     .2000 

Elongation  per  inch  under  snrain  at  elastio  limit do...  .001700 

Reduction  in  diameter  at  point  of  rupture do . . .       .114 

Reduction  in  area  after  rupture,  per  cent  of  original  s^tion 86.4 

Position  of  rupture 1".56  from  neck 

Character  of  broken  surface silky,  in  part  interspersed  with  granular  metal 

Elongation  of  inch  sections "  .U/'.31*,  ".16 
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12-INCH   STEEL  B.   L.   RIFLES. 


Jacket. 


Marks,  g^fi 

Diameter,  "'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5394. 


Applied  loads. 


Total. 


Peraanare 
inch. 


Bloneation '  2i«™?il«  !  Permanent 


Sncoeaaire 

permanent 

set. 


Remarks. 


Pounds. 

260 

1,250 

2,500 

5,000 

7.500 

8,750 

10,000 

10,600 

10,750 

11,000 

11,250 

11,500 

11,760 

12,000 

12,250 

12.500 

12,750 

13,000 

23,000 


Pounds. 
1,000 
5,000 
10,000 
30,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
49.000 
49,000 
50,000 
51,000 
52,000 
06,840 


Jneh. 
0. 
.000100 


.ooooe? 

.001000 
.001200 
.001867 
.001400 
.001488 
.001600 
.001588 
.001600 
.001633 
.002183 
.002667 
.004667 
.005883 
.005988 
.1383 


Jneh. 
0. 

.000100 
.000283 
.000884 
.000838 
.000900 
.000167 
.000038 


Jneh. 


Inch. 
0.  i  Initial  load. 


.000067 
.000038 
.000067 
.000033 
.000500 
.000534 


.000666 
.000600 
.127367 


Elastic  limit. 


Tensile  strength. 


Gmeral  Bummarif, 

Tensile  strength  per  iqiiare  inch  of  oriiEinal  section pounds..    96,840 

Elastlo  limit  per  square  inch  of  originid  section do...    47,000 

Elongation  per  incn  after  mptnre inch..      .2038 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001638 

Keduotion  in  diuneter  at  point  of  rapture do...       .144 

Kedootion  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".13,  ":33*,  ".» 


12-inch  steel  b.  l.  rifles. 
Jacket  No.  10. 
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Diameter,  ''.564. 

Sectional  area,  .25  square  inch 

Ganged  length,  3''. 


No.  5506. 


Applied  loftds. 

perlncli. 

Sacoesaive 
elongation 
perlnoh. 

Permanent 
•et. 

SnoceaalTe 

pennanent 

set. 

Bemarkft. 

Total. 

Per  Muare 
inok. 

P<mnds. 
250 
1,250 
2,500 
5.000 
7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11.500 
11.750 
12,000 
12,250 
12.500 
12.75<^ 
18,000 
13,260 
13.500 
13.750 
14,000 

Powndi. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52.000 
58,000 
54,000 
55.000 
fiflOOO 

Jneh. 
0. 
.000100 
.000883 

Inch, 
0. 
.000100 

.000233 

Inch. 
0. 
0. 

Inek. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

. 000700           -  000307 

.001038 
.001200 
.001400 
.001488 
.001600 
.001588 
.001567 
.001600 
.001688 
.001687 
.001700 
.001738 
.001800 
.001867 
.001988 
.002388 
.008807 
.004833 
.006167 
.006800 
.1883 

.000383 
.000167 
.000200 
.000083 
.000067 
.000033 
.000084. 
.000088 
.000038 
.000034 
.000088 
.000083 
.000067 
.000067 
.000066 
.000400 
.001034 
.001466 
.001884 
.000633 
.1265 

6. 

0. 

14, 250             67!  000 

14.500 
23,840 

58.000 
05,860 

General  $ummary. 

Tensile  Btrength per ■quareinoh  of  oriffinal  section pounds..    06,360 

Elastio  limit  per  Mmnre  inch  of  original  section do...    58,000 

Elongation  per  inon  after  mptnre inch..       1087 

Elongation  per  inch  under  strain  at  elastio  limit do...  .001938 

Eednction  in  diameter  at  point  of  rapture do...       .124 

Bednotion  in  area  after  rapture,  per  cent  of  original  section 89.2 

Position  of  rapture l".28ftomneck 

Character  of  broken  surfhoe granidar,  50  per  cent ;  silky,  50  per  cent 

Elongation  of  in<'.h  sections ".28,  ".35*, 'Ml 
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12-INCH  STEEIi  B.   L.   RIFLES. 


Jaoebt  IlO.  10. 


MarkSy  M  T,  o.  * 

Diameter,  ".564, 

Sectional  area,  .26  square  inch. 

Gauged  length,  3'\ 


No.  5507. 


Applied  loads. 

Eloneation 
pwLich. 

SncoMsiTe 
elongation 
perlnoh. 

Penn*nent 
set. 

SnooessiTe 
sot. 

Remarks. 

TottL 

PerMoara 

Pounds. 
250 
1,260 
2,600 
5,000 
7,500 
8,760 
10.000 
10,500 
10,760 
11,000 
11,260 
11,600 
11,750 
13,000 
12,260 
12,600 
12,760 
18,000 
13,250 
18,500 
13,760 
14,000 
14,260 
14,500 
28.880 

Pounds, 
1,000 
5,000 
10,000 
20,000 
80,000 
86,000 
40,000 
42,000 
48,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
58,000 
54,000 
56,000 
66,000 
57,000 
58,000 
95,620 

Inch. 
0. 

.000188 
.000838 
.000700 
.001038 
.001288 
.001400 
.001467 
.001600 
.001533 
.001567 
.001600 
.001688 
.001667 
.001700 
.001788 
.001767 
.001888 
.001900 
.002000 
.002288 
.002438 
.004000 
.006000 
.1333 

Jneh, 
0. 

.000188 
.000200 
.000867 
.000888 
000200 
.'000167 
.000067 

:000088 

.000034 
.000038 
.000088 
.000034 
.000038 
.000083 
.000034 
.000066 
.000067 
.000100 
.000238 
.000200 
.001567 
.002000 
.1273 

Inch. 
0. 
0. 

In4ih. 
0. 

Initial  load. 

BlasticliaBit. 
Tenaile  strength. 

.000088 

.000088 

.000088 

0. 

• 



General  eummarif. 

Tensile  strength  per  square  Inch  of  original  seotion pounds..    96^626 

XIasticlimit  per  sonare  inch  of  originia  section ......do...    6S,600 

Slongation  per  inon  after  rapture inoh..      .2807 

Slongation  per  inch  under  s&ain  at  elastio  limit • ...do...  .001900 

Bednotion  in  diameter  at  pointof  rapture do...        .164 

Beductlon  in  area  after  rupture,  per  cent  of  original  section 49.7 

Poaition  of  rapture. ^ l".571h»neek 

Character  of  broken  surface silkj 

Elongation  of  inch  sections 'M6,".88*,'U« 


12-INCH   STEEL   B.   L.    RIFLES. 
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TABULATION  OF  TENSION  SPECIMENS  FROM  IB-INCH  STEEL  B,  X.  RIFLES 
{STEMS  S"  LONG,  ".664  DIAMETER), 


,  No. 

1  t^t.  «""• 


Position  in 


5387     Tube  . 


.do. 


5609 


5508 


.do. 


.do. 


5396     Jacket. 


5394    do 

5606    Jacket  No.  10. 


S607 


.do. 


Location 
of  speci- 


Middle 


.do. 


.do.. 


.do., 
•do.. 


...do... 
Outside 


.do.. 


Elastic 
limit 
per 

•qoare 
inch. 


Pound9. 
46,000 


61.000 


46,000 

r  Below 
L35.000 
48,000 

47.000 
63,000 

53,000 


Tensile  j  Con< 

strength!  Elon-  trac- 

per     I  sa       ^ 
square  ,  tioi 
inch. 


Poundt. 
96,820 


96,720 

92,480 

}  80, 520 
96,360 

96,840  I 
96,360 


Pr.d.Pf.ct. 


tion 

of 

area. 


19 


U.3 


18.7 


28.7 
20 


20.3 
19.7 


I  33.5 


21.4 


33.5 


44.6 
36.4 


44.6 
39.2 


Lppearance  of 
fracture. 


95,620     28.7     48.7 

I  I 


Silky,  interspersed 
with  granular  metal 
at  circumference. 

Granular,  radiating 
fVom  dull  flaky  spot 
at  circumference. 

Granular  60  per  cent, 
silky  50  per  cent. 

Silky 

Silky,  interspersed 
witn  granular  metal. 

Silky 

Granular  50  per  cent, 
silky  60  per  cent. 

Silky  .....VT. 


Remarks. 


Breech  end. 
Muzsle  end. 

Breech  end. 

Muzzle  end. ' 
Breech  end.  I 

Muzzle  end. 
Breech  end. 

Muzzle  end. 


H.  Doc.  131- 


RIFLE-BARREL  STEEL,  .30  CALIBER 
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BIFLE-BABREL  STEEL,  .30  CALIBER. 
BESSEMER  STEEL. 


53 


Marks,  44. 

Diameter^  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  6385. 


Appli 

Total. 

Pounds, 
250 
1.250 
2,500 
5,000 
7,500 
10,000 
12,500 
13,500 
13,750 
U.OOO 
14,250 
14,500 
14.750 
15.000 
15.250 
15.500 
16,750 
16,000 
16.250 

15,000 
15.250 
15,500 
15,750 
16,000 
16,250 
16,500 
17,000 
17,500 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
27,720 

od  loads. 

Elongation 
porlnch. 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001333 
.001633 
.001767 
.001800 
.001867 
. 001900 
.00193:i 
.001967 
.002000 
.002033 
.002067 
.002133 
.002200 
.002233 

.004333 

.005333 

.008667 

.009167 

.009783 

.  010133 

.010833 

.  012167 

.013667 

.015838 

.018667 

.021667 

.025667 

.030667 

.034483 

.041067 

.049000 

.0638 

.0767 

.1267 

Sucoosaive 
elongation 
per  Inch. 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000366 
.000300 
.000184 
.000033 
.000067 
.  000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 

Pemiiinent 
set. 

Snooessive 
sot. 

Remarks. 

Per  nqnare 
lucn. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000  ' 
50,000 
54,000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 

60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
68,000 
70,000 
72,000 
76,000 
80.000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
110.880 

Inch. 
0. 
0. 

0. 

InitUlload. 

Elastic  limit. 
Load  fell. 

0. 

.000033 

.002100 
.001000 

.000500 
.000566 
.000400 
.000700 
.001334 
.001500 
.001666 

.003000 

.004000 

.005000 

.003766 

.006634 

.007933 

.0143 

.0134 

Tensile  strength. 

.0600 

General  eummary, 

Temsito  iiiength  per  square  inch  of  orlfflnal  section ••■ poimds..  110,880 

Shuitie  limit  per  eqiuure  inch  of  original  section do...    65,000 

Elongation  per  Incn  after  mptare inch..     .1667 

lOoogation  per  Inch  nnder  strain  at  elastic  limit do...  .002238 

Redaction  in  diameter  at  point  of  raptnre do...       .084 

Bednction  in  area  alter  mpture,  percento/  original  aeotion 37.6 

Position  of  mptnre 1".  6  from  neck 

Character  of  broken  surface flnegrannlax  with  silky  center 

BloDgationof  inchseotlona ".12,  ".26*,  ".13 
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BIFLE-BABBEL   STEEL,  .80  CALIBEB. 
GEXrCOBLE  8TBEL. 


No.  6383. 


Marks,  43. 

Diameter,  ''^164. 

Sectional  area,  .25  square  inch. 

Oanged  length,  3''. 


per  inch. 

SacceMiTB 

Pennanent 
eet. 

Snooeasive 
set. 

Bamarka. 

Total. 

Per  square 
inoli. 

Pounds. 
250 
1,250 
2,500 
6,000 
7,500 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11,600 
11,760 
12.000 
12,260 
12,500 
18,000 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,600 
18,000 
18,500 
19.000 
19,500 
20,000 
20.500 
21,000 
21,500 
22,000 
22.500 
23,  WK) 

Pounds, 
1,000 
6,000 
10,000 
30,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
62,000 
54,000 
56,000 
,     58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74.000 
76,000 
78.000 
80.000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 

Inoh. 
0. 

.000100 
.000800 
.000638 
.000967 
.001300 
.001883 
.001867 
.001400 
.001733 
.001933 
.002133 
.003400 
.002733 
.008067 
.003600 
.004383 
.005467 
.007338 
.012333 
.013267 
.014667 
.016000 
.017983 
.010400 
.021667 
.023383 
.026667 
.028167 
.031333 
.034000 
.037833 
.043000 
.0500 
.0567 
.0667 
.0867 

0. 
.000100 
.000200 
.000883 
.000884 
.000833 
.000083 
.000034 
.000083 
.000338 
.000200 
.000200 
.000267 
.000833 
.000334 
.000533 
.000733 
.001134 
.001866 
.005000 
.000984 
.001400 
.001333 
.001033 
.001467 

.001666 

.002334 

.002500 

.003166 

.002667 

.003333 

.004667 

.0080 

.0067 

.0100 

.0200 

0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  atrength. 

0. 



.. 



Oemeral  9ummary. 

TensltoitrBzigtliparaqiiaMliieboforiffinalaeotioo IMixnds..    03,000 

Klastlo  limitper  aonare  inch  of  original  aeotioB do...    43,000 

Elongation  per  inoB  after  raptare inch..      .1900 

Elongation  per  inch  under  atrain  at  elaaticlimit do...  .001400 

Kedaction  in  diameter  at  point  of  raptnre do...       .284 

Keduotion  in  area  after  rapture,  per  cent  of  original  aection 66.0 

Position  of  mptiire 1".27  from  neck 

Character  of  broken  anrfaoe.v flne,ankY;  cap  shaped 

Elongation  of  inch  aeotiona ^04,  ".16,  ".37* 


RIFLE-BARBEL  BTEEL,  M  CALIBER. 

OBVOIBLE  8IEEL. 

DUPUOATB  OP  No.  6383. 

No.  53d8. 
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Marks,  43  D. 

Diameter,  '^664 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loMls. 

Slongation 
perbicli. 

Snooeeeire 
perlnch. 

Permanent 
set. 

Snooesslve 

permanent 

•et. 

Remarks. 

Totol. 

Per  MUAre 

rounds. 
350 
1,250 
2,600 
5,000 
7,500 
10,000 
10,250 
10,500 
10,760 
11.000 
11,250 
11.600 
11.760 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18.500 
19.000 
19,500 
20,000 
20,600 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,600 
25,000 
26.000 
28,680 

P<nmd*. 
1,000 
5,000 
10.000 
20,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
54,000 
66.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
96,000 
100,000 
104,000 
106,720 

JndL 
0. 

.000100 
.000300 
.000683 
.000967 
.001333 
.001867 
.001400 
.001438 
.001500 
.001667 
.001683 
.001667 
.001867 
.002000 
.002267 
.002600 
.002867 
.003033 
.003500 
.004300 
.005200 
.006067 
.007000 
.008100 
.000600 
.010633 
.011967 
.013383 
.014600 
.016000 
.017500 
.019067 
.020967 
.022833 
.024767 
.027000 
.029167 
.031800 
.034333 
.0400 
.0467 
.0533 
.0667 
1133 

Jnek, 
0. 

.000100 
000200 
.000333 
.000334 
.000366 
.000084 
.000088 
.000033 
.000067 
.000067 
.000066 
.000034 
.000200 
.000133 
.000267 
.000333 
.000267 
.000166 
.000467 
.000800 
.000900 
.000867 
.000033 
.001100 
.001400 

Inch, 
0. 
0. 

0. 

Initial  load. 
Elasticlimit. 

Tensile  strength. 

I 

:::::;;;::;:r.::::::;;::; 

'I 

.000467    1      .66m67 

1 

.001133 
.001334 

.001366 
.001267 
.001400 
.001500 
.001567 
.001900 
.001866 
.001934 
.002233 
.002167 
.002633 
.002533 

...^\\\^'.y.. '."'"".'.'. 

1 

1      

1 

1 

.005667 

, 

.0067 
.0066 
.0184 
.0466 

...  ,,  ,1     

1 

1 

1 

General  Bummary, 

Tensile  strangth  per  Bqnareinoli  of  original  section ptmnds..  106,720 

Elastic  limit  per  sauare  inch  of  orlginalsection do...    47,000 

Elongation  per  inch  after  ropture inch..      .1933 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001667 

Eednetlon  in  diameter  at  point  of  mptnre do...       .174 

Sednctioninareaafterraptnre,  per  cent  of  original  section 62.2 

Position  of  raptnre ".95ftx>mneck 

Character  of  broken  sorface line  silky;  cnp-shaped  ends 

Skngatfton  of  inch  seoUona ''.86*,  ".12, 'Ml 
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RIFLE-BARREL   STEEL,  .30   CALIBER. 

ckugible  steel. 

Annealed  in  Coal  Furnace. 
:N^o.  5384. 


Marks,  42,. 

Diameter,  ".564. 

SectioDal  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Klonffation 
per  Inch. 

Successive 

Total. 

Per  sanare 
inch. 

Founds. 

elongation 
per  Inch. 

Pounds. 

Inch. 

Inch. 

2(0 

1,000 

0. 

0. 

1,250 

5,000 

.000133 

.000133 

2,500 

10,000 

.000333 

.000200 

5,000 

20,000 

.000667 

.  000334 

7,500 

30. 000 

. 001033 

.000366 

10,000 

40,000 

.001400 

.000367 

10,250 

41.000 

.001433 

.000033 

10.500 

42,000 

.005333 

.003900 

10,750 

43,  OOU 

.008033 

.002700 

11,  000 

44,000 

.008833 

.000900 

11,250 

45,000 

.000400 

.000467 

11.500 

46,000 

.010000 

.000600 

11,750 

47,000 

.011000 

.OOIUOO 

12.000 

48,000 

.011500 

.000500 

12,250 

49,000 

.012167 

.000687 

12,500 

50,000 

.013067 

.000900 

13,000 

52,000 

.014500 

.001133 

13,500 

54,000 

.016200 

. 001700 

14,000 

56,000 

.018267 

.002067 

14,500 

58,000 

.0197:fcJ 

.001466 

15,000 

60,000 

.021700 

.001UG7 

15,500 

02,000 

.023833 

.002133 

16,000 

64,000 

.026333 

.002500 

16.500 

66.000 

.002000 

17,000 

68,000 

.031167 

.002834 

17.500 

70,000 

.033833 

.002666 

18,000 

72,000 

.036667 

.002834 

18,500 

74.000 

.040067 

.004000 

19,000 

76,000 

.0467 

.006033 

20,000 

60.000 

.0667 

.0100 

21,000 

84,000 

.0733 

.0166 

22,000 

88,000 

.1033 

.0300 

22.260 

1 

89,040 

.1433    ' 

.0400 

Permanent  !S"^*'^**^?i 
!"*  ,  permanent  I 

^^'         i        set.         I 

I  i 

i '_ 


Kemarks. 


Inch.      \       Inch. 


. 000033     I       . 000033 


Initiid  load. 


Elastic  limit. 


I 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  Inch  of  original  section ••..potmdii..    89,040 

Elastic  limit  per  square  inch  of  originalaection do...    41,000 

Elongation  per  inch  after  mptare inch . .      .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001433 

Kedaotion  in  diameter  St  point  of  rapture do...       .114 

Reduction  in  area  after  rupture,  per  cent  of  original  section 36.4 

Position  of  rupture 1"  firom  neck 

Character  of  broken  surface silky,  with  trace  of  granulation 

Elongation  of  inok  sections ".31*,  ".18,  ".12 


BIFLE-BABBEL    STEEL,  .30    CALIB£B« 
OBVCIBI.E  STEEL. 
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Fo.  5471. 


Marks,  51. 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Poundg. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
12,500 
14, 500 
14,750 
I     15,000 

13,250 

I     13.500 

I     13, 750 

I     14,0CO 

14, 250 

I     14,500 

14,750 

!     15,000 

I     15,500 

I     10,000 

16. 500 

I     17,000 

1     17,500 

18,000 

18.500 

I     19,000 

I     19,500 

20,000 

21,000 

22,000 

23.000 

23,790 


Per  square 


sr  sqti 
incn. 


Poundg. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
60,000 
58,000 
59,000 
60,000 

5.t,000 
54,000 
55.000 
56,000 
57,000 
58,000 
50,  000 
60,000 
02,000 
64.00<i 
06.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92,000 
95,160 


Elongation 
per Inch. 


Inch. 
0. 

.000133 
.000300 
.000667 
.001000 
.001333 
.001700 
.001967 
.002000 
.003333 

.004267 

.004500 

.006333 

.010667 

.011400 

.011833 

.012287 

.013333 

.014867 

.  017000 

.019000 

.021000 

.023433 

.025600 

.028000 

.030667 

.034667 

.  037687 

.0467 

.0600 

.0800 

.1400 


Successive 

elongation 

I>er  inch. 


IneJi. 
0. 

.000133 
.000167 
.000367 
.000333 


.000367 
.000267 
.000033 
.  001333 

.000934 

.0002:i3 

.001833 

.004334 

.000733 

.000433 

.000434 

.001166 

. 001534 

. 002133 

.002000 

. 002000 

.  00243:t 

.002167 

.0024(K) 

.002667 

.004U00 

.  O0.')0()0 

.  00903.) 

.0183 

.0200 

.0600 


Permanent  iSaccesjive 
^  I>emiauent 

I        set. 


Remarks. 


Inch.  Inch. 

0.  I    0.  Initial  load. 


. 000000     I       . 000000 
.  000083  .  0000:S3 


Elastic  limit. 
Load  fell. 


-I 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  ort£:inal  section pounds..    05,160 

Elastic  limit  per  square  inch  of  original  section do . . .    59, 000 

Elongation  per  inch  after  rupture inch . .      .  1900 

Elongation  per  Inch  under  strain  at  elastic  limit do. . .  .  002000 

Reduction  in  diameter  at  point  of  rupture do. . .       .104 

Bednction  in  area  after  rupture,  per  cent  of  original  section 33.5 

Position  of  rupture l".00from  neck 

CHiaraoterof  broken  surface Hne  silky 

Elongation  of  inch  seotiona ".13,  ".18,  ".2^ 
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BIFLE-BABBEL   STEEL,  .30   OALIBEB. 
CKUGIBLE  STEEL. 


Marks,  52. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


No.  5480. 


Applied  loadB. 

Elongation 
perlnoh. 

SuocesBive 
elonntioii 
]ierlnch. 

Permanent 
set. 

Iiu^ 
0. 

SacceaaiTe 
set. 

Ramarka. 

Total. 

Per  M  aare 

Pounds. 
260 
1,250 
2,500 
5,000 
7,600 
10.000 
11,260 
12,500 
16,000 
17,000 

16,750 
16,000 
16,260 
16.500 
16,750 
17,000 
17,250 
17.500 
18,000 
16,500 
19,000 
19,500 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26.000 
26, 360 

Pound*. 
1,000 
5,000 
10.000 
20,000 
80,000 
40,000 
46,000 
50,000 
60,000 
68,000 

68,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
84,000 
88.000 
02,000 
96,000 
100,000 
104,000 
105,440 

Inch. 
0. 
.000133 
.000333 
.000700 
.001000 
.001367 
.001567 
.001700 
.002100 
.002333 

.006833 

.000000 

.010000 

.010567 

.011000 

.011033 

.012500 

.018600 

.015400 

.016900 

.018000 

.020333 

.022467 

.0300 

.0333 

.0400 

.0500 

.0688 

.0033 

.1267 

htch. 
0. 
.000183 
.000200 
.000367 
.000300 
.000367 
.000200 
.000133 
.000400 
.000233 

.004000 
.002667 
.001000 
.000567 
.000433 
.000933 
.000567 
.001100 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 



1 

liil 

.002134 

.007633 

.0033 

.0067 

.0100 

.0183 

.0300 

.0334 

Tensile  Mtrength. 



General  summary. 

Tensile  streagtli  per  sqnare  Inoli  of  original  section pounds..  105,440 

Elastic  limit  per  sqnare  inch  of  original  aection do...    68,000 

Elongation  per  inch  after  rapture inch..      .1300 

Elongation  per  inch  under  strain  at  elastlclimit do...  .002333 

Red  action  in  ^lameter  at  point  of  rupture do. . .       .  044 

Redaction  in  area  after  rupture,  percent  of  original  section 15. 0 

Position  of  rupture 1".65  from  neck 

Character  of  broken  surface fine  grannlar,  dull  silky  center 

Elongation  of  inch  vectiona ".12,  ^17*.  'MO 


BIFLE-BABBEL   81*EELy  .30  CALIBER. 

OBVOIBLB  8TEEL 

Ko.54d3. 
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Marks,  55. 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

TQnrttrmHtvn 

Snooeasive 
elanntion 
perlnch. 

Permanent 
set 

SnoeeaaiTe 

permanent 

set. 

Bemarka. 

TotaL 

Per  square 
inch. 

perlDoli. 

P<ntnda. 
250 
1.260 
2,500 
5,000 
7,500 
10,000 
12.500 
15.000 
15,260 
15,500 
1!(,750 
16.000 
16,250 
16,500 
16,750 
17,000 
17,500 
18,500 
19,500 
20,600 
21,500 
22,500 
23,600 
24.600 
25,500 
26.500 
27,500 
28,600 
29,600 
80,500 

Pounds, 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 
68,000 
70,000 
74,000 
78,000 
82,000 
86,000 
90.000 
94.000 
96,000 
102.000 
106,000 
110.000 
114,000 
118.000 
122,000 

Inch. 
0. 

.000138 
.000300 
.000700 
.001067 
.001400 
.001767 
.002200 
.008200 
.006838 
.006667 
.007267 
.007667 
.008200 
.008867 
.009333 
.0100 
.0183 
.0167 
.0200 
.0200+ 
.0233 
.0267 
.0300 

Jneh. 
0. 

.000133 
.000167 
.000400 
.000867 
.000388 
.000867 
.000433 
.001000 
.003133 
.000884 
.000600 
.000400 
.000533 
.000667 
.000466 
.000067 
.0083 
.0084 
.0033 
.0000+ 
.0033 
.0084 

Inch. 
0, 
0. 

Inch, 
0. 

Elaatio  limit. 
Tenaile  strength. 

0. 

.000100 

.000100 

.0633        !      .0033 
.0400              .0067 
.0438              .0033 
.0683              .0100 
.0638              .0100 



1 



General  summary, 

Tenaile  strength  per  square  inch  of  original  aection .••••.••. pounds..  122,000 

ElMtio  limit  per  square  inch  of  originaTaection  w..do...    60,000 

Elongation  per  inch  after  rupture inch..    .09000 

BloDgation  per  inch  under  strain  at  elaaticlimit ...do...  .002200 

Beduction  in  diameter  at  point  of  rupture do...       .034 

Beduction  in  area  fifler  mpture^  per  cent  of  original  section 11.8 

Position  of  rupture ''.35  from  neck 

Character  of  broken  surface : fine  granular;  two  small,  dull  gray  eccenttic 

spots,  each  about  ".06  diameter. 
Elongation  of  inch  sections 'Ml*,  ".09,  ".07 
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RIFLE-BARREL   STEEL,  .80   CALIBER. 

HICKEL  STEEL. 

iNaoT  No.  1,  Specially  Treated. 
No.  5399. 


Marks,  45. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


SnccesaiTe 
elongatioii 
per  inch,   i 


Inch. 


Pennanent 
set 


0. 


.000100 
.000200 
.  00038» 
.000334 
.000366 
.000300 
.000334  ;  0. 
.000366  0. 
.000334  0. 
.000360  I  0. 
.000034 
.000033 


.001287 

.000233  i 

.002067 

.017000 

.005000 

.005000 

.006600 

.009833 

.0100 

.0167 

.0366 


Inch. 
0. 
0. 


Snccesaive 

permanexit 

set. 


Inch. 


Remarks. 


Initial  load. 


filasUo  limit. 
Load  fell. 


Tensile  strength. 


General  eummary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..  103,660 

Elastic  limit  per  snnare  inch  of  nriginafseotion do...    92,000 

Elongation  i>er  incn  after  rapture inch..      .2200 

Elongation  per  inch  under  strain  at  elastic  limit do...  .008100 

Reduction  in  diameter  at  point  of  rupture do. . .        .  224 

Reduction  in  area  after  rupture,  peroentof  original  seotion 63.7 

Position  of  rupture 1".  67  from  neck 

Character  of  broken  surface fine  silky,  serrated,  cup-shaped  ends 

Elongation  of  inch  aectSont ".14,  ".41*,  ".11 


RIFLE-BABREL   STEEL,  .30  CALIBER. 

nCKEL  STEEL. 

Ingot  'So.  1,  Simply  Annealed. 

No.  5400. 
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Marks,  46. 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
I>er  inch. 

SuocewlTe 

Permanent 
set. 

Saooesaiye 
set. 

^,„^       Per^qn^ir, 

elongation 
per  inch. 

Remarks. 

PowidM.  1    Pounds.          Inch, 
250              1,000        0. 
1,250              5,000          .000100 
2, 500           10, 000           Qumam 

Inch. 
0. 

.000100 
.000167 
.000333 
.000367 
. 000333 
.000333 
.000334 
.000200 
.000033 

.001833 
.000167 
.001467 
.006000 
.001666 
.001000 
.003000 
.002667 

.004167 

.004333 

.004667 

.005667 

.012038 

.0066 

.0100 

.0200 

.0400 

Inch, 
0. 
0. 

Jnek. 
0. 

IniUal  load. 

Elastic  limit. 
LoadfeU. 

Tensile  strength. 

5,000    i        20,000 
7,500    :        30,000 
10,000    '        40,000 
12.500    i       50,000 
15,000    ,        60,000 
16,  500            66, 000 
16, 750            67, 00(r 

14, 750            50, 000 
15,000    ;        60,000 
15,250            61,000 
15,500            62,000 
15,760    ,        63,000 
16,000            64.000 
16,500    '        66,000 
17,000            68,000 
17,500    ,        70.000 
18, 000             72. 000 

.000600 
.000967 
.001300 
.001633 
.001967 
.002167 
.002200 

.004033 

.004200 

. 005667 

.013667 

.015333 

.016333 

.019333 

.022000 

.025833 

.080000 

.034388 

.039000 

.044667 

.0567 

.0633 

.0733 

.0933 

.1833 

0. 

18,500 
19.0UO 
19.500 
20,000 
20,500 
21,000 
21,500 
21,930 

74,000 
76. 000 
78,000 
80,000 
82,000 
84,000 
86,000 
87,720 

General  $ummary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    87,720 

Elastic  limit  per  sqaare  inch  of  originiQ  section do...    67,000 

Elongation  per  incn  after  rapture inch...      .2167 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002200 

Keduclion  in  diameter  at  point  of  rapture do...        .154 

Kednction  in  area  after  mptare,  per  cent  of  original  section 47. 2 

Position  of  rupture 1".12  from  neck 

Character  of  broken  surface silky;  longitudinal  cayity  near  axis  of  specimen  ".05x".02;  length 

not  known. 
Elongation  of  inch  sections ".88*,  ".21,  ".11 
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BIFLE-BABREL   STEEL,  .80  CALIBER. 

nCKEL  STEEL. 

Ingot  No.  2,  Speolax.lt  Treated. 

No.  5401. 


Marks,  47. 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3^'. 


AppUed  loads. 

Elonsation 
perinoh. 

Sacoeoaive 
eloueatioii 
per  inch. 

Permanent 
aet. 

SuooeasiYe 
set. 

Bemarka. 

Total. 

Per  M  aare 
inoh. 

Pound$. 

260 

1,250 

2,500 

6,000 

7.500 

10,000 

12.500 

15,000 

17.500 

20.000 

21.000 

21,250 

20,500 
20,750 
2l,U00 
21,250 
21,500 
22.000 
22,500 
23,000 
23.500 
24.000 
24.500 
25.000 
25,600 
26,810 

Pound*. 
1,000 
6,000 
10,000 
20,000 
30.000 
40,000 
60.000 
60,000 
70,000 
80,000 
84,000 
85,000 

82,000 
83,000 
84,000 
85,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
96,000 
100,000 
102,000 
106.240 

Inch. 
0. 

.000100 
.000300 
.000683 
.000967 
.001300 
.001667 
.002000 
.002338 
.002667 
.002800 
.003000 

.008500 
.004388 
.015867 
.017000 
.018333 

.027000 

.032500 

.fti7000 

.0467 

.0683 

.0638 

.0800 

.1188 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000333 
.000367 
.000333 
.000833 
.000884 
.000133 
.000200 

.000600 

.000638 

.011334 

.001833 

.001333 

.006000 

.003667 

.006600 

.004600 

.0097 

.0066 

.0100 

.0167 

.0333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
LoadfeU. 

Tensile  atrength. 

0. 

0. 

0. 

General  Bummary. 

Tensile  strength  per  square  inoh  of  original  aeotion pounds..  103,240 

Elasticllmit  per  square  inch  of  oiiginal section do...    84,000 

Elongation  per  inch  after  mptare inch..      .2167 

Elongation  per  inch  ander  strain  at  elaatic limit do...  .002800 

Kednction  in  diameter  at  point  of  raptnre do...       .234 

Redaction  in  area  after  rupture,  per  cent  of  original  aeotion 66.8 

Position  of  rupture r'.13  flram  neck 

Character  of  broken  surface fine,  silky,  serrated;  cup-shaped  enda 

Elongation  of  inch  Bectiou 'MO, 'M8,  ".87* 
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HIOKEL  STBEL. 

Ingot  No.  2,  Simply  Annealed. 
No.  6402. 


Marks,  48. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 


TotaL 


Pound: 
250 

1,260 
2,500 
5,000 
7,500 
10,000 
12,500 
U.5<i0 

18,750 
14,000 
14,250 
14,500 
14,750 
16,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
10,500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,000 


Peraanare 
incn. 


Poundi. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
58,000 

55,000 
56,000 
57.000 
58,000 
50,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 


Elonsation 
perlnoh. 


Jneh, 
0. 

.000067 
.000300 
.0006:13 
.000967 
.001300 
.001667 
.001867 

.004000 
.005667 
.008500 
.009500 
.010383 
.012667 
.013933 
.015833 
.018333 
.021167 


.033500 

.036667 

.040667 

.0467 

.0567 

.0633 

.0700 

.0867 

.1167 


SnooeaaiTe 
elongation 
perlnoh. 


If%dk. 


.000067 
.000238 


.000384 
.000333 
.000367 
.000200 

.002133 
.001667 
.002833 
.001000 
.000833 
.002334 
.001266 
.001900 
.002.500 


.002166 

.003<K)0 

.003000 

.004167 

.002167 

.004000 

,006033 

.0100 

.0066 

.0067 

.0167 

.0800 


Permanent 

aet 


Ineh. 


SnooeaaiTe 

permanent 

aet. 


Inch. 


Bemarka. 


Initial  load. 


Elaatio  limit 
Load  fell. 


Tenaile  atrength. 


General  summary. 

Tenaile  strength  per  square  inch  of  original  aection poonda..    02,000 

Blaatic  limit  per  aauare  inch  of  originalBection do...    58,000 

Elongation  per  inch  after  rapture inch..      .2167 

Elongation  per  inch  under  strain  at  elaatic  limit do...  .001867 

Bednction  in  diameter  at  point  of  rapture do...       .194 

Redaction  in  area  after  raptare,  per  cent  uf  original  section 57.0 

Poeition  of  mptare ".85  from  neck 

Character  of  broken  sorfkce flne,ailky;  cupHhaped  ends 

BhrngiiUonof  inohsootioiis ".4I*/M4,  ".10 
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BIFLE-BAKBEL   STEEL,  .30  GALIBEB. 
VICKBL  STBEL. 


Marks,  58-2. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


No.  5620. 


Elonffatlon 
perlnch. 


PoundM. 
250 
1,250 
2,600 
5,000 
7,500 
10,000 
12,500 
15,000 
16,750 
17,000 
17,260 

10,500 
16,750 
17.000 
17,250 
17,500 
18,000 
18,500 
19,000 
10.600 
20,000 
21,000 
22,000 
23.000 
24,000 
20,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
31,680 


Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
50.000 
60,000 
67,000 
68,000 
60,000 

66,000 
67,000 
68,000 
09,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,000 
88.000 
02,000 
96.000 
100,000 
104,000 
108.000 
112,000 
116.000 
120,000 
124,000 
120.320 


SaocesRive 
eloDsation 
perlnch. 


Inch. 
0. 

.000100 
.000300 
.000633 
.001000 
.001367 
.001667 
.002000 
.002200 
.002233 
.006600 

.006733 

.006367 

.007000 

.007400 

.008000 

.009000 

.010000 

.011067 

.012167 

.  014100 

.016000 

.018900 

.020667 

.024000 

.027667 

.  030167 

.034667 

.040000 

.046667 

.066000 

.0783 

.1067 


IneK 


.000100 
.000200 


.000867 
.000367 
.000300 


.000200 
.000033 
.003367 

.000133 
.000634 
.000633 
.000400 
.000600 
.001000 
.001000 
.001067 
.001100 
.  001933 
.001900 
.002900 
.001767 


Permanent 
set 


.003467 
.002500 
.004500 
.006338 
.006667 


.0183 
.0334 


Inch, 
0. 

0. 


SacceMive 

permanent 

set 


Remarks. 


/TlM. 


Initial  load. 


Elastio  limit 
LoadfeU. 


Tensile  strength. 


General  summary. 

Tensile  strength  Iter  sqnare  inch  of  original  section poanda..  126,320 

Elastic  limit  per  squsxe  inch  of  original  section do...    68,000 

Elongation  per  incn  after  rapture inch..      .  1333 

Elongation  per  inch  understrain  at  elastio  limit do...  .002233 

Keduction  in  diameter  at  point  of  rupture do...        .054 

Seductioninareaafterraptnref  per  cent  of  original  section do...        18.3 

Position  of  niptn re 1".19  fVom  neck 

Character  of  broken  surftce fine  grannlar,  radiating  from  a  dall  spot  at  the  circumference 

where  a  punch  mark  defined  the  first  inch  section. 
Elongation  of  inch  sections ".13,  ".17*,  ".10 
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Harks,  59-3. 

Diameter,  ".564. 

Sectional  area,  .25  square  iuch. 

Gauged  length,  3". 


No.  5521. 


Applied  loads. 


ToUl. 


Pound*. 
250 
1.250 
2«500 
5«000 
7.500 
10,000 
12.500 
15,000 
18,500 
16.750 
17,000 
17,250 
17,500 
17.760 
18,000 
18,250 
1R.500 
18.750 
19.000 

19,250 

10.500 
19,750 
20,000 
20  500 
21,000 
21,500 
22,000 
23,000 
24.000 
25,000 
26,000 
27.000 
28.000 
20.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
35.340 


Per  square 
inch. 


Elongation 
perTnoh. 


Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
50,000 
60,000 
66,000 
67,000 
68,000 
60,000 
70.000 
71.000 
72,000 
73,000 
71,000 
75.000 
76.000 

77,000 

78.000 
79.000 
80,000 
82,000 
84,000 
86,000 
88,000 
02,006 
96.000 
100.000 
104,000 
108.000 
112,000 
116. 000 
120,000 
124,000 
128,000 
132,000 
136,000 
140,000 
141,360 


Sucoessive 
elongation 
perlnclu 


Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.OOISOO  I 
.001667 
.002000 
.002300 
.0023:»  • 
.002367  , 
.002433  I 
.002467  I 
.002533 
.002567 
.002600 
.002633 
.002667 
.002733 
.002867 

.006000  ; 

.006600 
.007033 
.007600  I 
.008600  i 
.009000 

.010000  ; 
.011000  : 

.013000  i 

.015167  ; 

.017167 

.019200  ! 

.021667  ! 

.024333  I 

.026967 

.029333  ' 

.0333 

.0400 

.0467 

.0533 

.0700 

.0900 


Inch. 
0. 

.000100 
.000200 
.000:i33 
.000834 
.000333 
.000367 
.000333 
.000300 
.000033 
.000034 
.000066 
.000034 
.000066 
.000034 
.000033 
.tM)0033 
.000034 
.000066 
.000134 
.003133 
.000600 
.000433 
.000567 
.  OOIUOO 
.000400 
.001000 
.001000 
.002000 
.002167 
.002000 
.  00203.'} 
. 002467 
. 002666 
. 002634 
. 002366 
.003967 
.0067 
.0067 
.0060 
.0167 
.0200 


Permanent 
set. 


Inch. 


Saccessire 

permanent 

set. 


Inch. 


'  Remarks. 


I  Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  anmmary. 

Tensile  strength  per  square  inch  of  original  section poonds..  141,360 

Elastic  limit  per  so  nare  inch  of  originid  section do...    76,000 

Elongation  per  incn  aftermpture inch..      .0900 

Elongation  per  inch  understrain  at  elastic  limit do...  .002733 

Kednctionin  diameter  at  point  of  rupture do...       .034 

Reduction  in  area  after  rupture,  per  cent  of  original  section 11.0 

Position  of  mpture 1".23  from  nei^.k 

Character  of  broken  surface line  granular,  radiating  fh)m  center  punch  mark  defining  inch  section 

Elongation  of  inch  sections ".09,  ".10,  ".08 

H.  Doc.  131 5 
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RIFLE-BABREL   STEEL,  .30   CALIBER. 


VIGKEL  GRUGIBLE  STEEL,  OU-TEMFEEED  AND  ABiHEALED. 


Marks,  53. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5481. 


Applic**!  load 8. 


Total. 


Pounds. 
250 
l,2iiO 
2, 50(» 
5, 000 
7.500 
10,000 
12.500 
15,000 
17, 500 
20,  COO 
22,500 
23,500 
23.750 
24.000 
24.250 
24,500 
24. 750 
25,000 
26,000 
27,000 
28, 000 
29, 000 
30,000 


,  Successive ' 


Successive 


Kloneation'r*'**.-''  Permanent  ^"«««»«»»^« 

I  I  ^"?"„i;    i  elongation  i    «*"**^«'"'  permanent 

Per  «iuare  j   P**'  "^*^*^-   '  ™  ^•"^*^    '        *^^- 


incn. 


per  inch. 


Remarks. 


Pounds. 

1,000 

5,000 

10,000 

20. 000 

30.000 

40.000 

50.000 

60,000 

70,000 

80.000 

90.000 

94,  000 

95,000 

06.000 

97,  Ol'O 

08.000 

09.000 

100,000 

104,000 

108,000 

112,000 

116, 000 

120,000 


Inch. 
0. 
.000133 
.  00033:^ 
.000700 
. 001033 
.001400 
.001733 
.002067 
.  002400 
.002767 
.003100 
.003233 
. 003267 
.003467 
.  003733 
.000000 
.008000 
.0100 
.  0200 
.0267 

.  o::«7 

.0500 
.  08U0 


Inch. 
0. 
.000133 
.000200 
.000367 


Inch. 


Inch. 


Initial  load. 


6. 

0. 
0. 


.000033 


. 000U33 


. 000367 
. 000333 
. 000334 
.  000:{33 
.  000367 

.  00033:; 

.000133     : 

.00003*      Elastic  limit. 

.  000200 
.  000266 
.  002267 
. 0020UO 
.0020 
.0100 
.  0067 
.0100 
.0133 
.0300 


T(>i)sile  strni^tli. 


General  aumniary. 

§ 

Tensile  strength  per  square  inch  of  original  section pounds..  120. 000 

Blastic  limit  per  sauare  inch  of  original  section do. . .    95, 000 

Elongation  per  inch  after  rupture inch..      .1733 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  003267 

Beduction  in  diameter  at  point  of  rupture do. . .        - 184 

Reduction  in  area  after  rupture,  jier  centof  original  section 54.6 

Position  of  rupture ".90  from  nock 

Character  uf  hroken  surface line  silky ;  cup-shaped  ends 

Elongation  uf  inch  sections ".36*,  ".10,  ".06 


RIFLE-BARBEL   STEEL,  .30   CALIBER. 
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HICXEL  CRUCIBLE  STEEL,  OIL  TEMPERED  AVD  ANHEALED. 

No.  5482. 
Marks,  54. 
Diameter,  ".664. 
Sectional  area,  .25  square  incli. 
Ganged  length,  3". 


Applied  loadn. 

Total. 
Pound*. 

1 

Per  aqiiare , 

inch.   ' 

Pounds, 

250 

1,000 

1.250 

5.000 

2,500 

10,000 

5.000 

20,000 

7,500 

30.000 

10,000 

40,000 

12.500 

50,000 

15,000 

60.000 

17,500 

70,000 

20,000 

80.000 

22,500 

90,000 

23,000 

92,000 

23,250 

93.000 

23,500 

94,000 

23,750 

95.000 

24,000 

96.000 

24.250 

97,000 

24.500 

98,000 

25,000 

100,000 

26,000 

104,000 

27,000 

108,000 

28,000 

112,000 

29,000 

116, 000 

29,920 

119,680 

Sacoessive  t>«„„„«^„4.  Succesalve 
"™i::nir"  :  elongation  Pe™fnentl  permanent 
perlnch.   |  ^rlnch.    •        *<**•        i        set. 


!  viA«».*{»n   Successive 
l^i??§?l*.^°;  elongation 
I  per  inch. 


Ineh. 


Inch. 


.000133 

.000133 

.000300 

.000167 

.000667 

.  000167 

.001033 

.  000366 

.001333 

.000300 

.001667 

.000334 

.002000 

.000333 

.002367 

. 000367 

.002700 

.000333 

.003067 

.000367 

.003167 

.000100 

.003233 

.000066 

.003367 

.000134 

.003633 

.000266 

.004167 

.000534 

.005500 

.001333 

.0100 

.0045 

.0167 

.0067 

.0267 

.0100 

.0333 

.0068 

.0433 

.0100 

.0600 

.0167 

.1000 

.0400 

Inch.  Inch. 

0.  I    0. 

0.  

( 

h'. !!!!!!!!! 

h. ,!!!!!!!!! 

0.  

0.  

".'ooosss'i 

t" 


Remarks 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  119, 680 

Slastic  limit  per  square  inch  of  original  section do . . .    93, 00(' 

Elongation  per  inch  after  rupture inch . .      .  1833 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  003233 

Keduction  in  diameter  at  point  of  rupture do . . .        .184 

Beduction  in  area  after  rupture,  per  cent  of  original  section 54. 6 

Position  of  rupture 1"  from  neck 

Cbaracter  of  broken  surface fine  silky;  cup-shaped  ends 

Elongation  of  inch  secUons ".08,  ".12,  ".35* 
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RIFLE-BARREL   STEEL,  .30   CALIBER. 
No.  5403. 


Harks,  49. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3." 


Applied  loads. 


Total. 


I 

Per  square 
I       inch. 


Pounds, 
250 
1,250 
2,500 
b,000 
7,500 
10,000 
13,500 
15,000 
IS.  260 
16.500 

16,000 
16,2.50 
17.000 
17.500 
18.000 
18.500 
10,000 
19.500 
20  000 
20.500 
21,000 
21.500 
22.000 
22,500 
23.000 
23.500 
24,000 
24,500 
25.000 
26,000 
27.000 
28.000 
28.620 


Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
50,000 
60.000 
05,000 
66,000 

64,000 
6.S000 
68.000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,000 
96.000 
100,000 
104.000 
108.000 
112.  UOO 
114,480 


Ineti. 
0. 
.000100 

.ooo:m)o 

.000667 
.001000 
.001333 
.001667 
.002000 
.002133 
.002967 

.005500 

.007033 

.008767 

.010333 

.011667 

.013000 

.014500 

.016167 

.017500 

.019000 

.020667 

.022333 

.  0243:t3 

.025667 

.028333 

.030667 

.033000 

.  035333 

.038333 

.0467 

.0567 

.0767 

.1133 


SuccesHlve  t>^..,^.'  .  , '  Sucoessive I 
elonjrstioii  *^~T;f°«°^  permanent  i 
per  inch.  **^- 


Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000333 
.000334 
.000333 
.000133 
.000834 

.002533 

.001533 

.001734 

.001566 

.001334 

. 001333 

.001500 

.  001667 

. 001333 

.001500 

.001067 

.001666 

.002000 

.  0013:14 

.002666 

.002334 

.002333 

. 002333 

.003000 

. 008367 

.0100 

.  0201) 

.0366 


Inch. 


Remarks. 


Inch. 


Initial  load. 


Elastic  limit. 
Load  fell. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  114,480 

Elastic  limit  per  square  inch  of  origlnu  section do...    66.000 

Elongation  per  incu  after  rupture inch . .      .  1 767 

Elongation  per  inch  under  strain  of  eiasticlimit do...  .002133 

Reduction  in  diameter  at  point  of  rupture do . . .        .104 

Beduction  in  area  after  rupture,  per  cent  of  original  section  33.5 

Position  ofmpture l."55  from  neck 

Character  of  broken  surface ailky,  intersiiented  with  fine  granulation 

BloDgation  of  inch  sections ".  11, ".  28, . ".  14 


EIFLE-BABREL   STEEL,  .80   CALIBER, 
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BTo.  6526. 

Metal  as  Eeobived  fbom  the  Manufacturers. 

Marks,  49. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 


Totol. 


Pounds, 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
12.500 
15,000 
17.000 
17,250 

16,500 
16.750 
17,000 
17,250 
17,500 
17,750 
18,000 
19,000 
2U.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
80,120 


Per  sq uaie 
inca. 


Eloneation 
per  inch. 


Pounds. 
1.000 
5,000 
10,000 
20,000 
80,000 
40,000 
50.000 
60,000 
68.000 
60,000 

66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92, 000 
96,000 
100.000 
104,000 
108,000 
112,000 
116.000 
120.000 
120,480 


Inch. 
0. 
.000133 
.000367 
.000733 
.001067 
.001433 
.001800 
.002133 
.002400 
.002467 

.003700 
.004167 
006200 
.006833 
.007567 
.008000 
.009000 
.0133 
.  0167 
.0200 
.0238 
.0267 
.0300 
.  0333 
.0367 
.0433 
.0500 
.0633 
.0900 
.1100 


Successive  ]  permanent'  Succeeaive 
elongation  *''*"'«"«••'  permanent 
per  incli.  "^^  set. 


Inch, 
0. 
.000183 
.000234 
.000366 
.000334 
.000366 
.000367 
.000333 
.000267 
.000067 

. 001233 

.000467 

.002033 

.000633 

. 000734 

.000433 

.001000 

.0043 

.1)034 

.0033 

.0033 

.0034 

.0033 

.  0033 

.0034 

.0066 

.0067 

.0133 

.0267 

.0200 


Inch. 


Remarks. 


Ineh. 


.000033 


Initial  load. 


Klastio  limit. 
Load  fell. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  120,489 

Elastic  limit  per  sanare  inch  of  origiual  section do. . .    60,  OOO 

Elonsation  per  inch  after  rupture inch. .      .  173SI 

Elongation  per  inch  under  strain  at  elastic  limit « . do . . .  .  002407 

Seduction  In  diameter  at  point  of  rupture do. . .       .  124 

Bednotion  in  area  after  rupture,  per  cent  of  original  section .^ 39. 2 

Position  of  rupture at  middle  of  stent 

Character  of  broken  surface fine  silky,  wi th  trace  of  granulatioB 

Elongation  of  inch  sections ".12,  ".20*.  ".U 
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RIPLE-BARREL    STEEL,  .30    CALIBER. 


^o.  5527. 

Metal  as  Received  fro^i  the  Manufacturers. 

Marks,  49. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


.Vppliecl  loads. 


ToUl. 


Pounds. 
200 
1,000 
2,000 
4,000 
6.000 
8,000 
10,000 
12,000 
13,000 
14, 000 
14, 200 
14,400 

14,000 
14,200 
14,400 
14.600 
14,800 
15,000 
15,200 

200 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
10,000 
8.000 
6,000 
4,000 
2.  (»00 
200 

16.000 
16,  800 
17,600 
18, 400 
19,200 
20,000 
20,800 
21,600 
22.400 
2:1, 200 
24,000 
24,800 
24,916 


-  i  Elongation 
per  Inch. 


inch 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
50,000 
60,000 
65,000 
70,000 
71,000 
72. 000 

70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 

1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 

1,000 

80,000 
84,000 
88,000 
92,000 
96.000 
100.000 
'  104,000 
108,000 
112,000 
116,  000 
120.000 
124,000 
124,550 


Inch. 
0. 

.000100 
.000300 
.00C667 
.001000 
.  001333 
.001700 
.002067 
.002233 
.  002433 
.002500 
.002633 

.003200 
.0048.  3 
.006733 
.007133 
.  007667 
.  008200 
.009000 

.005933 
.006267 
.006633 
.007000 
.  007367 
.007800 


Successive  I  i>^,.^„„^„f  Successive  I 
elongation  ^  e™jn«nt  p„n,anent  I 
per  Inch.  **^^-  set.        I 


Kemarks. 


.007867 
.007500 
. 007133 
.006767 
.006367 
.006067 

.0133 
.0167 
.0200 
.0233 
0267 
.0300 
.0333 
.0367 
.0433 
.0500 
.0633 
.0867 
.1000 


Ineti.  \      Inch.       ;  Inch.       \ 

0.  0.      I  0.      ;  Initial  loail. 

.000100  0.       

.000200  I 

.000367  I 

.000833  

.000333  

.000367  0.       

.000367  

.000166  1 

.000200  0.       

.000067  '  Elastic  limit. 

.000133  ! 

Load  fell 


.000567 
.001633 
.001900 
.000400 
.000534 
.000533 
.000800 


.0043 
.0034 
.0033 
.0033 
.0034 
.0033 
.0033 
.0034 
.0066 
.0067 
.0133 
.0234 
.0133 


•  t 


.  005933 


.005933 


f^ 


TenHile  strength. 


.  General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  124,550 

Elasticlimitpersquareinchof  original  section do...    71,000 

Elongation  per  inch  after  rnptnre inch..      .1633 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002500 

Beduction  in  diameter  at  point  of  rupture do. . .        .  106 

Eed notion  in  area  after  rapture,  per  cent  of  original  section 87.1 

Position  of  rupture 1".23  from  neck 

Character  of  broken  surface fine  silky,  with  trace  of  granulation 

Elongation  of  Inch  secUons ".10,  ".17,  ".22* 


RIFLE-BARREL   STEEL,  .30   CALIBER. 

No.  5528. 

Rolled  into  Barrel  and  Cooled  in  Air. 
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Marks,  49  A. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


ElODMtiOD     tu^^^l^; 


Inch. 
0. 

.000100 
.  000:^33 
.000667 
.001033 
.  001367 
. 001733 


Inch. 
0. 


.002467  I 
.002533  I 

.003033  : 

.003833  ; 

.005700  I 

.006600 

.007300  , 

.007833 

.008333  I 

.008833 

.0133    * 

.0167 

.0200    , 

.0233    I 

.0267    ! 

.0300 

.0333 

.0367 

.0400 

.0467 

.0600 

.0867 

.1000 


. 000334 

.000366 

.000334  i. 

.000366 

.000334 

.000400 

.000066 

.000500 

.  000800 

.001867 

.000900 

.000700 

.000533 

.000500 

.000500 

.004467 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0034 

.0033 

.0067 

.0133 

.0267 

.0133 


Permanent 
set. 

IneK 
0. 
0. 

Siiccesnivc 

permanent 

net. 

Inch. 
0. 

Remiukfl. 
Initial  load. 

1 

i 

0. 



"o. 

Elastic  limit. 

Load  fell. 





::::::::::::;:;::::::::: 





Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds. .  124, 3£0 

Elastic  limit  per  sauare  inch  of  original  section do. . .    71, 000 

Elongation  per  incn  after  rupture inch . .      .1467 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002533 

Reduction  in  diameter  at  point  of  rupture do. . .        .105 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37.1 

Position  of  rupture ".05ftt>mneck 

Character  of  broken  surface silky,  interspersed  with  line  granulation 

Elongation  of  inch  sections ".09,  ".11,  ".24-* 
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BIFLE-BARREL  STEEL,  .30   CALIBER. 


No.  5529. 
EOLLED,  AND  ANNEALED  IN  OHABGOAL. 


Marks,  49  C. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


Applied  loads. 


Total. 


Poundn. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12.000 
13,200 
13.400 

12,800 
13,000 
13.200 
13,400 
13,600 
13,800 
14,000 
15,200 
16,000. 
16.800 
17,600 
18,400 
19.200 
20,000 
20.800 
21,000 
22,400 
23,200 
23, 620 


Per 


.  sqnare 
inch. 


iriA..».4i»n  SucoesalTo  T»^-„«-,-„f .  Suoceasive 
~  ^^«?f *^l**"  elongation  1  P«>™fi»en* ;  popnianent , 
per  Inch.   ,   per^Jnch.  j        "^-  set.        I 


Pounds. 
1,000 
5,000 
10.000 
20,000 
30.000 
40,000 
50.000 
00.000 
66,000 
67.000 

64,000 
65.000 
66. 000 
67,000 
68,000 
69,000 
70,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,0(9 
108, 000 
112, 000 
116,000 
118, 100 


Remarks. 


Inch, 
0. 
.000133 
.000333 
.000700 
.001033 
.001400 
. 001733 
.002067 
.  002300 
.002367 

.  003533 

.005300 

.  006533 

.  007167 

.  007867 

.008600 

.000067 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0400 

.0467 

.0567 

.0700 

.1100 


Inch. 
0. 
.000133 
. 000200 
.000367 
.  0003.33 
.000367 
.000333 
.000334 
.000233 
.000067 

.001166 

.001767 

.001233 

.000634 

.000700 

.000733 

.000467 

.004233 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0067 

.0067 

.0100 

.0133 

.0400 


Inch. 


0. 
0. 


Inch. 


I  Initial  load. 


Elastic  limit. 
Load  fell 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqiiAre  inch  of  oriffinal  section pounds..  118,100 

Elastio  limit  per  sanare  inch  of  original  section do...    67,000 

Elongation  per  inch  after  rupture inch . .      .1600 

Elongation  per  inch  nnder  strain  at  elastic  limit do. . .  .  002367 

Ked  action  in  diameter  at  point  of  rapture do...        .096 

Reduction  in  area  after  rupture,  per  centof  original  section 34.0 

Position  of  rupture 1".  1  from  neclc 

Character  of  broken  anrfaoe fine  granular,  silky  center 

Elongation  of  inch  sections ".23*,  ".15,  ".10 


RIFLE-BARREL   8TEEL,  .30  CALIBER. 
No.  5523. 
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Marks,  49  P. 

Diameter,  ''.505. 

Sectional  area,  .20  sqnare  inch. 

Gauged  length,  3". 


AppUed  ioadii. 


Total. 


Poundi. 

aoo 

1.000 
2,000 
4,00«) 
6,000 
8,000 
10,000 
12,000 
13,000 
13,200 
18,400 

12,800 
13,000 
13.200 
13,400 
13,000 
13,800 
14,000 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21.600 
22,400 
28,200 
24,000 


Per  square 
incii. 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50.000 
60,000 
65,000 
66,000 
67,000 

64,000 

65,000 

66,000 

67,000 

68.000 

60.000 

70,000 

76,000 

80.000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 


EloDSation 
per  inch. 


Jndi. 
0. 

.000100 
.000300 
.000667 
.000967 
.001300 
.001633 
.002000 
.002200 
.002233 
.002367 


.  003167 

.003800 

.006000 

.006733 

.007400 

.008167 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0367 

.&i33 

.0500 

.0633 

.1100 


Successive ! 
elongation 
per  inch. 


Pormanent 


Inch. 


Siiocesslve 

Itermanent 

set. 


Jneh. 
0. 
0. 


Inch. 


Remarks. 


Initial  load. 


0. 


•t 


.000100 
.000200 
.000367 
.000300 
.000H33 

.ooo:»3 

.000367 

.000200   ,---- 

.000033    I I Elastic  limit. 

.000134 

Load  fell. 
.000666 
.000134 
.000633 
.002200 
.000733 
.000667 
.000767 
.005133 
.0084 


.0033 
.0034 
.0038 
.0033 
.0034 
.0066 
.0067 
.0133 
.0467 


Tensile  8trength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  120,000 

Elastic  limit  per  sqnare  inch  of  original  section do...    66,000 

]Qongation  per  inch  after  rupture inch. .      .  1433 

Slongation  per  inch  under  strain  at  elastic  limit do...  .002233 

Beduction  in  diameter  at  point  of  rupture do. . .       .105 

Beduction  in  area  after  rupture,  per  cent  of  original  section 87.1 

Position  of  rupture ".7  from  neck 

Character  of  broken  surface silky,  trace  of  granulation 

Elongation  of  inch  sections ".26*,  ".09,  ".08 
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RIFLE-BARREL   STEEL,  .30   CALIBER. 


Marks,  50. 

Diameter,  ".504. 

Sectional  area,  .25  sqnare  inch. 

Gauged  length,  3". 


No.  ."i^TO. 


Applied  loads, 


Elongation.  S"ccoasive  Permanent |  S°*^®"*''! 
«^t.Tr«i.      elongation  ~rrr       \  pennanent 

P^^^^'^^-  ;    perlnch.   I        »«*•        |        set. 


Remarks. 


Inch.             Inch. 
0.               ,    0. 
0.  


.000733 


.000733 


Initial  load. 


Ela-itic  limit. 


Tensile  strength. 


Gentral  summary. 

Tensile  strength  per  sqaare  inch  of  original  section ponnda..  103,720 

Elastic  limit  per  square  inch  of  original  section do. . .    46, 000 

Elongation  per  inch  after  rupture inch . .      .  1800 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001567 

Kednotion  in  diameter  at  point  of  rupture do. . .        .  124 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30. 2 

Position  of  rupture 1".46  from  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".11.  ".29% ".14 


BIFLE-BARREL   STEEL,  .30   CALIBER. 
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RIFLE-BARREL  STEEL,  SDBJECTED  TO  SPECIAL 
TREATMENT  AFTER  ROLLING. 


77 


ROLLED   RIFLE-BARREL    STEEL. 
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Marks,  49. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  5484. 


Applied  loads. 


Total. 


!  Per  square ) 
I       inch. 


Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
12.&00 
15,000 
16,350 
16,750 
17,000 
17,250 
17,500 
17,750 
18,000 
18,250 
18,500 
19.000 
20,000 
21,000 
22.000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
30,140 


V^^^^^^-   ;   perlnch.  *'*'^- 


Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
40.000 
50,000 
60,000 
65,000 
67,000 
68.000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104.000 
108.000 
112,000 
116,000 
120.000 
120,560 


Succesaive ! 

permanent 

set.        i 


Remarks. 


Inch. 
U. 

.000133 
.000333 
.000733 
.001033 
.001400 
. 001733 
.002100 
.002267 


Inch. 
0. 

.000133 
.000200 
.000400 
.000300 
.000367 
.000333 
.000367 
.000167 


.004700 

.006867 

.007233 

.007900 

.008367 

.009200 

.0100 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0367 

.0400 

.0500 

.0633 

.0867 

.1067 


Inch. 


0. 
0. 


Inch. 


Initial  load. 


000066  I I  Elastic  limit. 


.000200 

. 002167 

.002167 

.000366 

.000667 

.000467 

.000833 

.0008 

.0033 

.0034 

.0038 

.0033 

.0034 

.0033 

.0067 

.0033 

.0100 

.0133 

.0234 

.0200 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section (tounds..  120,560 

Elastic  limit  per  square  inch  of  original  section do...    67,000 

Elongation  per  inch  after  rupture inch . .      .  1667 

Elongation  iier  inch  under  strain  at  elastic  limit do...  .002333 

Redut^ion  in  diameter  at  point  of  rupture do. . .        .144 

Kednction  in  area  after  rupture,  per  cent  of  origiLal  Hoctiou 44. 6 

Position  of  rupture ".95  Irom  neck 

Character  of  broken  surface fine  silky .-  cup-shaped  endH 

Elongation  of  inch  sections ".29*,  ".13,  ".08 


80 


ROLLED   RIFLE-BARREL   STEEL. 
No.  6485. 


Marks,  49. 

Diameter,  ".505. 

Section  al  area,  .20  square  inch. 

Ganged  length,  3". 


General  summary. 

Tensile  Btreogth  per  square  inch  of  original  section pounds..  113,300 

Eljutic  limit  per  square  inch  of  originalsection do . . .    70, 000 

Elongation  per  inch  after  rapture inch..      .1967 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  002500 

Reduction  in  diameter  at  point  of  rupture do...        .  135 

Reduction  in  area  after  rupture,  per  cent  of  original  section 46. 2 

Position  of  rupture 1".  3  from  neck 

Character  of  broken  surface fine  silky 

ElongaUon  of  inch  sections ".27*,  ".21,  ".11 


BOLLED   BIFLE-BABBEL   STEEL. 
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BOLLED,    BEHEATED    IN    GAS    FuBNACE,   and    ANNEALED    IN 

Chabgoal. 


Marks,  490  B. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


No.  5486. 


AppUed  loads. 

Elonnition 
per  Inch. 

Saocessive 
per  Inch. 

Permanent 
set. 

Succewive 

Semarka. 

Total. 

Per  MmATe 
incli. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,800 

12,000 

12,200 
12,400 
12,600 
12,800 
13,600 
14.400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21.600 
21,880 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 

5o;ooo 

59,000 

60,000 

61,000 
62,000 
68,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104.000 
106,000 
109,400 

Jneh. 
0. 

.000183 
.000333 
.000700 
.001067 
.001433 
.001800 
.002133 
r    .002233 
\    .007167 
.007807 
.006433 
.009000 
.009633 
.0133 
.0167 
.0200 
.0233 
.0267 
.0300 
.0367 
.0433 
.0600 
.0600 
.0800 
.1100 

Inch. 
0. 

.000188 
.000200 
.000367 
.000367 
.000366 
.000367 
.000333 
.000100 
.004934 
.000700 
.000566 
.000667 
.000683 
.003607 
.0034 
.0033 
.0038 
.0034 
.0083 
.0007 
.0000 
.0007 
.0100 
.0200 
.0300 

Jneh, 
0. 
0. 

Inch, 
0. 

Inttialload. 
Elaatio  limit 

Tensile  strength. 

.000033 

.000083 

Getteral  summarjf, 

Teatile  strength  per  square  inch  of  orieinal  section pounds..  100,400 

Elaatio  limit  per  square  inch  of  originu  section do...    50,000 

Elongation  per  in<ui  after  raptare inch..      .1988 

Ekmgatlon  per  inch  under  smdn  at  elastic  limit do...  .002188 

Bednction  in  diameter  at  point  of  rupture do...       .085 

Bednction  in  area  after  rupture,  per  cent  of  original  section 30.7 

Poaitkn  of  rupture 1".20  from  neck 

Character  of  broken  surface granular,  00  per  cent;  silky  eccentric  spot,  40  per  cent 

EloDgstion  of  inch  sections 'M7,  ".23\  ".18 

H.  Doc.  131 6 
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ROLLED  RIFLE-BARREL   STEEL. 


No.  5487. 


Marks,  490  M. 

Diameter,  ".505. 

Sectional  area.  .20  square  inch. 

Ganged  lengtn,  3". 


Applied  load*. 

Saoceaaire 

Permanent 
sat. 

Total. 

Per  square 
incli. 

Elongation   eloniratlon 

sat. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13,000 

12.800 
13,000 
13,200 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19.200 
20,000 
20.800 
21,600 
22,400 
22,900 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
65,000 

64,000 
65,000 
66,000 
72,000 
76,000 
80,000 
84.000 
88,000 
92,000 
96,000 
100.000 
104,000 
108.000 
112,000 

Inch. 
0. 

.000U8 
.000800 
.000667 
.001033 

Inch. 
0. 

.000138 

.000167 

.000367 

nnnMA 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit 

.001867    1      .000334 
.001733          .000366 
.002067          .000334 
.002267          .000200 

.005667    .      .003400 
.007200          .001538 
.008667          .001467 
.0183              .004633 

0. 

LoadfeU. 

.0200 
.0233 
.0267 
.0800 
.0367 
.0433 
.0600 
.0600 
.0767 
.1333 

.0033 
.0038 
.0034 
.0033 
.0067 
.0066 
.0067 
.0100 
.0167 

114,500 

.0566 

Tensile  atrength. 

General  9ummarjf. 

Tensile  strenffth per  aqnare  inch  of  original  aection poanda..  114,600 

Slaatio  limit  par  aqnare  inch  of  original  section do...    66.000 

Elongation  per  inch  after  rapture inch..      .1733 

EloDgation per  inch  under  strain  at elaatio limit do...  .002267 

Bndnction  in  diametOT  at  point  of  rapture do...       .106 

Badaction  in  area  after  rapture,  per  cent  of  original  section 87.1 

Position  of  rupture r'.6(hmineok 

Character  of  broken  surface flneailkj 

Elongation  of  Inch  aectiona ".  13,  ".  29*. 'MO 


ROLLED   BIFLE-BABREL   STEEL. 
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BOLLBD,  BEHEATED  IN  GAS    FURNAGE,  AND  ANNEALED   IN   LiME. 


No.  5488. 


Marks,  491  B. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Ekmmtlon 
per  inoh. 

SnooessiTe 

SaooessiTe 

Remarks. 

Totid. 

Per  square 
inoh. 

perlnch.  ;        •^• 

i 

pennanent 
set. 

P&tmds.      Poitnds, 

280    .         1,000 

1.000    1         6,000 

2.000    ;        10,000 

4,000           ^  fMA 

Jneh. 
0. 

.000188 
.000888 
.000667 
.061088 
.001867 
.0M700 

:002888 
.002600 

.004000 
.006888 

.008667 

.0100 

.0188 

.0200 

.0288 

.0887 

.0800 

.0888 

.0400 

.0467 

.0567 

.0700 

.1800 

Inch. 
0. 

.000138 
.000200 
.000834 
!OOO066 
.000884 
.000388 
.000883 
.000300 
.000167 

.001600 

.002888 

.001884 

.001888 

.0088 

.0067 

.0088 

.0064 

.0088 

.0088 

.0067 

.0067 

.0100 

.0133 

.0600 

Jneh. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Blastio  limit. 
LoadfeU. 

Tensile  strength. 

8.000 
8.000 
10,000 
12,000 
18,800 
14,000 

13,280 
13,400 
13,800 
14.000 
16,200 

30.000 
40.000 
50.000 
80,000 
60,000 
70.000 

66.000 

67,000 
88.000 
70,000 
7ft  oon 

0. 

li.000    ,        80.000 
16.800    '        84.000 
17. 800            88. 000 
18.400            82.000 
19.200            06,000 
20,000          100,000 
20,800    •      104.000 
21. 800           lOA-  MM 

22,400 
23.120 

112,000 
116.800 

General  eummary. 

Tensile  strragth  per  sqnire  inch  of  original  section poands..  115.600 

IQaatio  limit  per  square  inch  of  original  section do...    68,000 

Elongation  per  incn  after  rapture inch..      .1667 

Elongation  per  inoh  under  strain  at  elastic  limit do...  .002888 

Seduction  in  diameter  at  point  of  rupture do...       .116 

Beduetlon  in  area  after  rupture,  per  cent  of  original  section 40.8 

Position  of  rupture 1".  16  fh>m  neck 

Character  of  broken  surf aoe flue  silky 

Elongation  of  inoh  aeotions ".24*.  ".17.  ".W 
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ROLLED   RIFLE-BARREL  8TEEL. 


Marks,  491  M. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3'^ 


No.  5489. 


Applied  loads. 

Elongation 
per  Inch. 

SnooesBiTO 
eloncation 
perlnch. 

Permanent 
set. 

Snoceasive 

permanent 

set. 

Remarks. 

Total 

Per  sqaare 
Inch. 

Poundt. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13,000 
14,000 
15,000 

14,400 
14,600 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20.000 
20,800 
21.600 
22.400 
23.200 
28,620 

Pounds. 
1,000 
5.000 
10,000 
20,000 
80.000 
40.000 
60,000 
60,000 
65.000 
70,000 
76,000 

72,000 
78,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
•100,000 
104,000 
108,000 
112,000 
116,000 
118,100 

Inch. 
0. 

.000188 
.000800 
.000667 
.001000 
.001867 
.001738 
.002067 
.002283 
.002400 
.002600 

.006383 

.009000 

.0183 

.0167 

.0200 

.0283 

.0267 

.0300 

.0367 

.0433 

.0500 

.0600 

.0883 

.1267 

Inch. 
0. 

.000133 
.000167 
.000367 
.000333 
.000867 
.00U366 
.000334 
.000166 
.000167 
.000200 

.003733 

.002667 

.0048 

.0084 

.0033 

.0033 

.0034 

.0033 

.0067 

.0066 

.0067 

.0100 

.0233 

.0434 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
LoadfelL 

Tensile  strength. 

0. 

0. 



General  iummary. 

Tentfle  strength  per  square  inoD  of  original  seotimi • ponnds..  118,100 

Elastic  limit  per  sooare  inch  of  originalseetion do...    75,000 

Slongatlon  per  inch  after  mptare inch..      .1800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002600 

Rednction  in  diameter  at  point  of  mptare do...       .125 

Bednction  in  area  after  mptare,  per  cent  of  original  section 43.3 

Position  of  rapture 1".04  firom  neck 

Character  of  oroken  surfisce fine  silky 

Elongation  of  inch  sections ".10,  ".14,  ".80* 


ROLLED   BIFLE-BARREL   STEEL. 
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BOLLED,  BEHEATED  IN   OPEN  GOKE  FiBE  TO  LlOHT  OHEBEY 

GoLOB,  AND  Annealed  in  Ghabooal. 


No.  5490. 


Marks,  492  B. 

Diameter,  ^^505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3^'. 


Applied  loads. 

Snccessive 
elonffation 
permch. 

Permanent 
set. 

Saocessive 

permanent 

set. 

Kemarks. 

Total. 

Per  square 
inch. 

per  m<di. 

Pounds. 
200 
1,000 
2.000 
4,000 
8,000 
8,000 
10,000 
12,000 
12.200 
12,400 
12,800 
12,800 
18,000 
13,200 
18,400 
13,600 
13,800 
14.000 
15,200 
16,000 
16.800 
17,600 
18,400 
19,200 

Pound: 
1,000 
5.000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
81,000 
82,000 
63,000 
84,000 
65,000 
66,000 
87,000 
68,000 
69,000 
70,000 
76,000 
80,000 
84,000 
88,000 
92,000 
90.000 

Inch. 
0. 

.000100 
.000800 
.000867 
.001000 
.001333 
.001867 
.002033 
.002100 
.002800 
.002588 
.003487 
.004600 
.006367 
005933 
.006300 
.006933 
.007700 
.0133 
.0167 

.0200 
.0233 
.0267 
.0300 
.0333 
.0367 
.0483 
.0600 
.0633 
/    .0967 
\    .1188 

Ineh. 
0. 

.000100 
.000200 
.000887 
.000333 
.000333 
.000334 
.000366 
.000087 
.000200 
.000233 
.000984 
.001033 
.000867 
.000566 
.000367 
.000683 
.0007S7 
.0056 
.0084 
.0000+ 
.0033 
.0033 
.0034 
.0033 
.0033 
.0034 
.0066 
.0067 
.0133 
.0334 
.0166 

Inch. 
0. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 

20,000    1      100,000 
20, 800          104. 000 

21,600 
22,400 
23,200 
24,000 

24,800 

108,000 
112,000 
116,000 
120,000 

124,000 



General  summary. 

Tensile  strength  per  squttre  inch  of  original  section pounds..  124,000 

Blasticlimit  per  square  inch  of  originaj  section do...    61,000 

Elongation  per  inch  after  rupture ^ inch..      .1100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002100 

Beduction  in  diameter  at  point  of  rupture do...       .045 

Beductionin  area  after  rupture.  i>er  cent  of  original  section 16.9 

Foeition  of  rupture ".7  from  neck 

Character  of  broken  surfirae fine  granular,  radiating  fh>m  the  center 

Elongation  of  inch  sections ".15*.  ".10,  ".08 


86 


ROLLED  BIFLE-BAUREL  STEEL. 


Marks,  492  M. 

Diameter,  '^605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3'^ 


No.  5491. 


!       Applied  loads. 

SaccessiTe 

Permanent 
set. 

Snccesaire 

set. 

Remarks. 

Total. 

Per  Muare 
incn. 

V^^^*'^-      perlnch. 

Pounds, 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
13,000 
13,200 
13,400 
13,600 
13,800 
14,000 
14,200 
14.400 
14,600 
14.800 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
90,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,650 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30.000 
40,000 
50,000 
60,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70.000 
71,000 
72,000 
78,000 
74.000 
76,000 
80,000 
84,000 
88.000 
02,000 
96.000 
lOl'.OOO 
104,000 
108.000 
112,000 
116.000 
120,000 
123,250 

Inch. 
0. 

.000167 
.000800 
.000683 
.001000 
.001367 
.001700 
.002068 
.002233 
.002433 
.003567 
.004833 
.006000 
.006833 
.007433 
.007867 
.008500 
.009133 
.0100 
.0133 
.0167 
.0200 
.0233 
.0267 
.0300 
.0338 
.0367 
.0483 
.0533 
.0667 
.1000 

Inch. 
0. 

.000167 
.000183 
.000383 
.000867 
.000367 
.000833 
.000888 
.000200 
.000200 
.001134 
.001266 
.001167 
.000833 
.000600 
.000484 
.000633 
.000633 
.000867 
.0033 
.0034 
.0033 
.0033 
.0034 
.0033 
.0033 
.0034 
.0066. 
.0100 
.0134 
.0333 

Inch, 
0. 
0. 

IneK 
0. 

iDitial  load. 
ElasUo  limit. 

Tensile  strength. 

0. 

1 

; 

General  summary. 

Tenaile  strength  per  tqiiAre  inch  of  orii^nal  section p<nmda..  181,260 

Elastic  limit  per  sqaare  inch  of  originiS  section do...    65,000 

Elongation  per  inch  after  mptare inch..      .1067 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002283 

EedactioD  in  diameter  at  point  of  rupture do...       .065 

Reduction  in  area  after  rupture,  peroentof  original  section 20.5 

Position  of  rupture ".5fh>mneck 

Character  of  broken  surface fine  granular,  radiating  fhim  an  eccentric  spot 

Elongation  of  inch  sections ".16*,  ".09,  ".07 


ROLLED  BIFLE-BABBEL  STEEL. 
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BOLLED,    BEHEATED    IN     OPXN    GOKE    FiBB    TO    LIGHT    OHEBBY 

GoLOB,  AND  Annealed  in  Lime. 


Marks,  493  B. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Oauged  length,  3". 


"So.  5492. 


Applied  loado. 

Elonntion 
perLoh. 

SncoessiTe 
elongation 
perlnch. 

Permanent 
eet. 

SncceuiTe 

Rttnarke. 

ToUl. 

Persqaare 
inch. 

eet 

PmindM. 
200 
1.000 
2,000 
4  000 
6.000 
8.000 
10,000 

Pounda.  . 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
50.000 
60,000 
67.000 
68.000 
69,000 
70,000 
71,000 
72,000 
76,000 
80,000 
84,000 
92,000 
96.000 
100.000 
104.000 
108.000 
112,000 
116,000 
120.000 
124.000 
127,300 

Inch, 
0. 

.000188 
.000300 
.000633 
.001000 
.001833 
.001700 
.002033 
.002300 
.002667 
.003633 
.004867 
.005600 
.006388 
.0100 
.0133 
.0167 
.0200 
.0238 
.0267 
.0800 
.0333 
.0367 
.0438 
.0500 
.0633 
.0000 

Inch. 
0. 

.000138 
.000167 
.000383 
.000867 
.000338 
.000367 
.000333 
.000267 
.000367 
.000966 
.001234 
.000788 
.000733 
.003667 
.0033 
.0034 
.0033 
.0033 
.0034 
.0033 
.0033 
.0034 
.0066 
.0067 
.0138 
.0267 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  loud. 
Elastic  limit. 

Teneile  strength. 

0. 

12.000 

13,400 
13.600 
13,800 
14.000 
14.200 
14,400 
15.200 
16,000 
16,800 
18.400 
19,200 
20.000 
20.800 
21.600 
22,400 
23.200 
24,000 
24.800 
25,460 

. 

1 

1 

1 

127,890 

67,990 

.1967 


General  aummarjf. 

Tensile  strangth  per  square  inch  of  ofiffinal  section.... ponnds.. 

Slastic  limit  per  square  inch  of  originafsection do..« 

Elongation  per  inch  after  raptnre inch.. 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Redaction  in  diameter  at  point  of  mptore do...       .055 

Bednotion  in  area  after  rapture,  per  cent  of  original  section 90.5 

Position  of  rupture ".55ftomneek 

Character  of  broken  sur fisce fine  granular,  radiating  from  a  point  near  the  center 

Elongation  of  inch  sections ".07,  ".08,  ".17* 
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ROLLED  RIFLE-BABBEL   STEEL. 


Marks,  493  M. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


No.  was. 


Applied  loadB. 

Eloncatioii 
per  Inch. 

Saooeasive 
elongation 
perlnoh. 

Permanwnt 
set. 

Sncof^asive 

permanent 

set. 

Hemarks. 

Total. 

Per  square 
Incli. 

Pounds. 
200 
1,000 
2,000 
4.000 
6,000 
8,000 
10,000 
12,000 
13,000 
13,200 
13,400 
13,600 
13,800 
14.000 
14,200 
14,400 
14.600 
14.800 
15,000 
15,200 
16,000 
16,800 
17,600 
19,200 
20.000 
20,800 
21,600 
22,400 
23  200 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50.000 
60,000 
65,000 
66,000 
67,000 
68,000 
00,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
80,000 
84,000 
88,000 
06,000 
100,000 
104,000 
108.000 
112,000 

Inch. 
0. 

.000133 
.000383 
.000700 
.001088 
.001400 
.001788 
.002100 
.002300 
.002438 
.002867 
.004067 
.004667 
.005867 
.006667 
.'006038 
.006533 
.007300 
.007833 
.008467 
.0133 
.0167 
.0200 
.0233 
.0267 
.0300 
.0333 
.0400 
.0467 
.0567 
.0700 
.0967 

Inch. 
0. 

.000138 
.000200 
.000867 
.000333 
.000867 
.000333 
.000367 
.000200 
.000133 
.000434 
.001200 
.000600 
.000700 
.000300 
.000366 
.000500 
.000767 
.000533 
.000634 
.004833 
.0034 
.0033 
.0033 
.0034 
.0033 
.0033 
.0067 
.0067 
.0100 
.0138 
.0287 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

.  . 

Elastic  Umit. 
Tensile  strength. 

■ 

:;;:;;::!::::::::::""! 

« 



24, 000           120, 000 
24,  800           124, 000 
25, 180           IS-'i  000 

General  mmmary, 

TeiiBileatrength  per  square  inch  of  original  section pounds..  125,900 

Elastic  limit  per  sanare  inch  of  original  section do...    65,000 

Elongation  per  inon  after  rupture inch..      .1100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002300 

Beduction  in  diameter  at  point  of  rupture do...       .045 

Beduction  in  area  after  rupture,  percent  of  original  section 16.9 

Position  of  rupture ".70fh>mneck 

Character  of  broken  surface fine  granular,  radiating  ftom  a  dull  silky  center 

SoDgation  of  inch  sections , ".17\  ".09,  ".07 


BOLLED   BIFLE-BABREL  STEEL. 
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BOLLBD,  KEHEATBD  IN  GAS  FUBNACE,  ANNEALED  IN  GhABGOAL, 

Heated  in  Open  Goke  Fibe  to  Light  Ghebbt  Colob,  and 
Annealed  in  Ghabcoal. 


No.  54d4. 


Marks,  494  B. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

Elonntion 
per  Inch. 

Saccessive 
elonntioii 
perlnoh. 

Permanent 
set. 

Snoceeaive 
set. 

Remarks. 

ToUl. 

Per  square 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8.000 
10,000 
12.000 
12,800 
13,000 

12,600 
12,800 
13,000 
lSt200 
14,000 
12L200 
Id,  000 
16,800 
17,600 
18,400 
19.2U0 
20.000 
20,800 
21,600 
22.400 
22.450 

Pound*. 

1,000 

6,000 

10  000 

Inch. 
0. 
.000133 

Inch. 

0. 

.000133 
.000200 
.000834 
.000333 
.000383 
.000334 
.000333 
.000133 
.000100 

.000900 

.003034 

.002800 

.000700 

.003633 

.0067 

.0033 

.0034 

.0033 

.0033 

.0067 

.0067 

.0100 

.0100 

.0383 

.0200 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

ElasUo  limit. 
Load  feU. 

20  000          .000M7 



30,000 
40,000 
50,000 
60,000 
64,000 
65,000 

63,000 
64,000 
6{»,000 
66,000 
70,000 
76,000 
80,000 
84,000 
88,000 
92,000 
06,000 
100,000 
104,000 
108,000 
112,000 
112,250 

.001000 
.001333 
.001667 
.002000 
.002133 
.002233 

.003183 

.006167 

.008067 

.000667 

.0133 

.0200 

.0238 

.0267 

.0300 

.0333 

.0400 

.0407 

.0667 

.0667 

.1000 

.1200 

6. 
0. 



1 
............1............ 

1 

1 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  orifrinal  section..... poands..  112.250 

Elastic  limit  per  sanare  inch  of  original  section do...    64,000 

Blongation  per  incn  after  mptnre inch . .      .  1767 

Elongation  perinch  under  strain  at  elastic  limit do...  .002138 

Bedoction  in  diameter  at  point  of  rapture do...        .095 

Bednetion  in  area  after  mpture,  per  cent  of  original  section 34.0 

Position  of  rupture 1".6  from  neck 

Character  of  broken  snrfisce silky,  interspersed  with  fine  granulation 

Blongation  of  inch  sections ".12,  ".27*,  ".14 
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ROLLED  BIFLE-BASBEL   STEEL, 


Marks,  494  M. 

Diameter,  ^^505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


No.  5496. 


Applied  load!. 

Elongation 
per  Inch. 

Snoceaaive 
per  inch. 

Permanent 
aet. 

permanent 
■et. 

KemarkB. 

Total. 

Per  aqnare 
inch. 

P^undi, 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

12,000 

13,000 

12,800 
13,000 
13,200 
14,400 
15,200 
16.000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
22,670 

Foundt.         Inch. 
1,000        0. 
6,000           .000167 

Inch, 
0. 

.000167 
.000166 
.000867 
.000367 
.000333 
.000967 
.000283 
.000183 
.000200 

.002800 

.001667 

.002200 

.0043 

.0067 

.0083 

.0084 

.0083 

.0033 

.0084 

.0100 

.0066 

.0184 

.0888 

.0167 

Inch. 

2: 

Jneh. 
0. 

Inltialload. 

Elaatic  limit. 
Load  fell. 

Tensile  strength. 

10,000 
20,000 
80,000 
40,000 
50,000 
56,000 
60.000 
65,000 

64,000 
65,000 
66,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
112,850 

000333 
.000700 
.001067 
.001400 
.001767 
.002000 
.002183 
.002333 

.006183 

.006800 

.009000 

.0133 

.0200 

.0233 

.0267 

.0800 

.0883 

.0867 

.0467 

.0588 

.0667 

.1000 

.1167 

0. 

y^y^v/^y^v///.'.'.v.v.'. 

1 

' 

1 

General  summary. 

Teniile  strength  pwsqiUTeineh  of  orlgiBal  section • .pounds..  112.850 

Slaatic  limit  per  Miiare  inch  of  originu  section do...    65.000 

Elongation  per  inon  after  mptore -. inch..      .1700 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002883 

Bedaction  in  diameter  at  point  of  mptore do...       .096 

fiednction  in  aroa  after  mptare,  per  cent  of  original  section 84.0 

Position  of  mptore 1".68  from  neck 

Character  of  broken  surface silky,  with  a  trace  of  graaoiation 

Elongation  of  inch  secti0Ds...«.« 'M2, ".27*. 'MS 


BOLLED  BIFLE-BABBEL  STEEL. 
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lioixED,  Reheated  in  Gas  Fubnage,  Aivnealed  in  Chabooal, 
Heateb  in  Open  Coke  Fibe  to  Light  Ghebbt  Golob,  anb 
Annealed  in  Lime. 


Marks,  495  B. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3'^ 


iSo.  5496. 


AppUed  loads. 

Elonntion 
per  Inch. 

SncceaaSve 

Permanent 
set. 

SncoeseiTe 
set. 

Kemarks. 

Total. 

FerMuare 
inch. 

elongation 
per  Inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

18.200 

13,400 

12,800 
18,000 
18,200 
14,400 
16,200 
16,000 
16.800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23.200 
28.280 

Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
66.000 
67.000 

64,000 
65.000 
66,000 
72,000 
76,000 
80.000 
84,000 
88,000 
92,000 
06,000 
100,000 
104.000 
108,000 
112,000 
116,000 
116.400 

Jn4Ji. 
0. 

.000188 
.000300 
.000667 
.001083 
.001400 
.001783 
.002100 
.002267 
.002467 

.004100 

.007788 

.008800 

.0188 

.0167 

.0200 

.0283 

.0267 

.0800 

.0388 

.0400 

.0483 

.0500 

.0667 

.0900 

.1067 

Inch. 
0. 

.000138 
.000167 
.000867 
.000366 
.000367 
.000333 
«000367 
.000167 
.000200 

.001688 

.003638 

.000667 

.0050 

.0034 

.0083 

.0033 

.0034 

.0083 

.0033 

.0067 

.0033 

.0067 

.0167 

.0283 

.0167 

Inch. 
0. 
0. 

Iwh, 
0. 

Initial  load. 
iciMtic  limit. 

0. 

Load  fell. 

General  $ummary. 

TemflA  itrenicth  per  aqnATe inch  of  oriffinal  section pounds..  116,400 

EUsUe  limit  per  square  inch  of  origins  section do...    66,000 

Elongation  per  inon  after  rapture inch..      .1500 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002267 

Beductlon  in  diameter  at  point  of  rupture do,..       .085 

Seduction  in  area  after  rupture,  per  cent  of  original  section 30.7 

Position  of  rupture ".96fh»mneck 

Character  of  broken  surface silky,  interspersed  with  fine  granulation 

Elongation  of  inch  sections ".09,  ".12,  ".24* 
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ROLLED   RIFLE-BABBEL   STEEL. 


Marks,  495  M. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


No.  5497. 


Applied  loads. 

Elonffation 
per  Inch. 

SncceMive 
elongation 
perlnch. 

SncceBsive 

Kenuurks. 

Total. 

Persqoaro 
inch. 

■**•        j        set. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
18,000 
13,800 

13,600 
18,800 

14,000 

14,400 
15,200 
16.000 
17,600 
18.400 
19,200 
20,000 
20.800 
21.600 
22,400 
22,420 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
40,000 
50.000 
60,000 
65,000 
60,000 

68,000 
69.000 

70,000 

72.000 
76,000 
80,000 
88,000 
02,000 
96,000 
100,000 
104,000 
108,000 
112.000 
112, 100 

Inch, 
0. 

.000138 
.000300 
.000667 
.001000 
.001333 
.001667 
.002083 
.002200 
.002367 

.002833 
.003267 
/    .004300 
\    .009633 
.0133 
.0167 
.0200 
.0238 
.0267 
.0333 
.0367 
.0483 
.0533 
.0667 

Inch. 
0. 

.000133 
.000167 
.000367 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit, 
LoadfeU. 

Tensile  strength. 

.000383 
.000333 
.000834 
.000366 
.000167 
.000x67 

.000466 

0. 

.000434 

.001033 

.005533 

.003467 

.0034 

.0038 

.0033 

.0034 

.0066 

.0034 

.0068 

.0100 

.0134 

1 



General  eummary. 


Toiiile  atrength  per  sqnaie  inch  of  original  section  . 


.pounds..  112,100 


Elastic  limit  per  square  inch  of  originiu  section do...    69,000 

Elongation  per  inch  after  mptnre inch..      .1167 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002867 

Bednotion  in  diameter  at  point  of  mptnre do...       .126 

Bednction  in  area  after  mpture,  per  cent  of  original  section 43. 8 

Position  of  mptore ".25fh>m  neck. 

Character  of  broken  snrflMe exceedingly  fine  granular,  radiating  fhmiapoint  near  the  center; 

cap>ahaped  ends. 
Elongation  of  Inch  sections ".04,  ".05,  ".26* 


BOLLED   BIFLE-BABREL   STEEL. 
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BoLLED,  Annealed  in  Ghabcoal^  Heated  in  Open  Coke  Fibe 
TO  Light  Ghebby  Golob,  and  Annbaled  in  Ghabooal. 


No.  5498. 


Marks,  496  B. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3''. 


AppUed  loads. 

Elongation 
per  mob. 

SncoesslTe 

set. 

Snoeessire 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Foundt.  \    Pounds. 

200             1,000 

VQOO               ft  f^^ 

Inch, 
0. 

.000167 
.000388 
.000667 
.001000 
.001383 
.001700 
.001867 
.002088 
.002267 
.004000 
.006100 
.008167 
.0138 
.0167 
.0200 
.0283 
.0267 
.0300 
.0333 
.0400 
.0467 
.0533 
.0667 
.1133 

Inch. 
0. 

.000167 
.000166 
.000334 
.000338 
.000333 
.000367 
.000167 
.000166 
.000234 
.001783 
.002100 
.002167 
.005183 
.0034 
.0033 
.0033 
.0034 
.0083 
.0088 
.0067 
.0067 
.0066 
.0134 
.0466 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
•Elastic  limit. 

Tensile  strength. 

2,000 
4.000 
6.000 
8,000 
10,000 
11,000 
12,000 
13,000 
18,200 
13,400 
13,600 
14,400 
16,200 
16.800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23.200 
28,960 

10,000 
20,000 
30,000 
40.000 
60,000 
66,000 
60,000 
66,000 
66,000 
67,000 
68,000 
72,000 
76,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
119,800 

0. 

0. 



:;::::::::::  ::::::::: 



...  .  ..... 

General  summary. 

Tensile  strength  per  square  inch  of  oris^al  section. ponnds..  119,800 

Elastic  limit  per  square  inch  of  ofiginafsection do...    65,000 

Elongation  per  Inon  after  mptnre inch..      .1600 

Elongation  per  inch  under  strain  at  elastic  limit do..i  .002267 

Seduction  in  diameter  at  point  of  rupture do...       .076 

Reduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture ".9  from  neck 

Character  of  broken  surface silky  and  fine  granulation  interspersed 

Elongation  of  inch  sections '^2^*,  ".18, 'MO 
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ROLLED   BIFLE-BABREL   STEEL. 


Ko.  5499. 


Marks,  496  M. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inclu 

Gauged  length,  3". 


Applied  loads. 


Total. 


Persoaare 
inoh. 


Elongation 
permoh. 


SnooeasiTe 
elongation 
per  inch. 


Permanent 
set. 


Snooeeaive 

permanent 

set. 


Kemarks. 


Pounds. 
200 
1,000 
2,000 
4,000 
6.000 
8,000 
10,000 
12,000 
18,000 
18,600 
18,800 

12.800 
18,000 
13,200 
13,400 
13.600 
14,400 
18,200 
16,000 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
23,200 
23,810 


Pounds. 
1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
60,000 
60,000 
68,000 
68,000 
60,000 

64,000 
68,000 
66,000 
67,000 
68,000 
72,000 
76,000 
80,000 
88,000 
02,000 
06,000 
100,000 
104.000 
108,000 
112,000 
116,000 
119, 050 


Inch. 
0. 

.000183 
.000300 
.000667 
.001088 
.001367 
.001700 
.002067 
.002233 
.002367 
.003000 

.008100 

.008367 

.004100 

.Q0M33 

.009167 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0367 

.0400 

.0467 

.0597 

.0700 

.1133 


IneK 
0. 

.000183 
.000167 
.000867 


Inch, 


.000334 
.000833 
.000367 
.000166 
.000134 
.000633 

.000100 

.000287 

.000733 

.001833 

.008234 

.004133 

.0034 

.0033 

.0033 

.0094 

.0033 

.0067 

.0033 

.0067 

.0100 

.0133 

.0433 


Inch. 


Initial  load. 


•!  Elasticlimit. 
LoadfeU. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  aeotion.. pounds..  119,050 

Elastic  limit  per  sauare  inch  of  originu  section do...    68,000 

Elongation  i>er  inch  after  rupture inch..      .1767 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002367 

Beductito  in  diameter  at  point  of  rupture do...       .086 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30.7 

Position  of  rupture 1"  .4  firom  neck 

Character  of  broken  surface silky  and  fine  granulation  interspersed 

Elongation  of  inch  sections ".13,  ".24%  ".16 


BOLIiED   RIFLE-BABBSL   STEEL. 
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BOLLED,  ANITBALED   IN   GHABGOALf  HEATED  IN  OPEN  GOKE  FiBE 

TO  Light  Ghebby  Golob,  and  Annealed  in  Lime. 


Marks,  497  B. 

Diameter,  ''.505. 

Sectional  area,  .20  square  ino^ 

Ganged  length,  3''.  . 


No.  5500. 


Applied  loads. 

Elonsation 
per  inch. 

Suocesaire 
elongation 
perlnoh. 

Permanent 
set. 

Saocesaive 

permanent 

aet. 

Kemarks. 

Total. 

Per  so  OAF© 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

12,600 

12,800 

12,400 
12,600 
12,800 
13,000 
13,200 
13,400 
13,600 
13,800 
14,000 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,860 
21,660 
22,400 
23,200 
24,660 

Pounds, 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
68,000 
64,000 

62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
72,000 
76,000 
80,000 
84,000 
88.000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116.000 
120.600 

Inch, 
0. 

.000167 
.000383 
.000667 
.001033 
.001367 
.001700 
.002067 
.002283 
.002500 

.002833 

.003467 

.005033 

.005467 

.006300 

.006600 

.007267 

.007933 

.008600 

.0100 

.0133 

.0167 

.0200 

.0238 

.0267 

.0800 

.0367 
.0433 
.0500 
.0683 
.0967 

Inch, 
0. 

.000167 
.000166 
.000334 
.000366 
.000334 
.000333 
.000367 
.000166 
.000267 

.000833 

.000634 

.001566 

.000434 

.000833 

.000300 

.000667 

.000666 

.000667 

.0014 

.0033 

.0034 

.0033 

.0033 

.0084 

.0088 

.0083 

.0084 

.0066 

.0067 

.0133 

.0334 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit 
Load  felL 

Tensile  strength. 

1 

0. 
.000033 

'".'666633' 

General  summary. 

Tenaile  strength  per  aqaare  inch  of  original  section ponnds..  120,000 

Slaatio  limit  per  sonare  inch  of  original  section do...    63,000 

Elongation  per  inch  after  rupture inch..      .1833 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002238 

Beduction  in  diameter  at  point  of  rupture do...       .075 

Beduetion  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture ".9fh>mneck 

Character  of  broken  surface fine  granular  dull  silky  eccentric  spot 

Slongation  of  inch  seotions ".08,  ".12,  ".20* 
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ROLLED   RIFLE-BARBEL   STEEL. 


Marks,  497  M. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


No,  5601. 


Applied  loads. 

Elongation 
per  moh. 

SneceasiTe 
elongation 
perlncb. 

Permanent 
set. 

Sncceasive 

Remarks. 

TotaL 

Peraqaare 
iaiSh. 

aet. 

Pound*. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10.000 

12,000 

13,000 

13,800 

14,000 

14,200 
14,400 
15,200 
16,000 
16.800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22.400 
23,200 
24,000 
24,620 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
40.000 
50,000 
60,000 
65,000 
69,000 

70,000 

71,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
U2,000 
116,000 
120,000 
128,100 

Inch, 
0. 

.000183 
.000338 
.000667 
.001000 
.001867 
.001700 
.002067 
.002267 
002433 
/    .002833 
\    .008933 
.006500 
.006738 
.0100 
.0133 
.0167 
.0200 
.0288 
.0267 
.0300 
.0333 
.0400 
.0433 
.0667 
.0783 
.1183 

Itich. 
0. 
.000133 
.000200 
.000334 
.000338 
.000367 
.000388 
.000067 
.000200 
.000166 
.000400 
.001100 
.001567 
.001283 
.003267 
.0038 
.0034 
.0033 
.0038 
.0034 
.0088 
.0033 
.0067 
.0033 
.0134 
.0166 
.0400 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatic  limit 

Tensile  strength. 

0. 

General  eummary* 

Tensile  Btrangth  per  aqnare  Inoh  of  oHsinal  section pounds..  123,100 

XLaatio  limit  per  so oare  inch  of  original aeotion do...    69,000 

Elomgatiim  per  inon  after  mptore inch..     .1667 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002483 

Redaetioiiuk  diameter  at  point  of  mptare do...       .105 

Rednotion  in  area  after  mptore,  per  cent  of  original  section 87.1 

Position  of  mptnre T'fhimneck 

Character  of  broken  snrface ailky,  with  trace  of  grannlatlon 

Elongation  of  inch  sections ".26^,  ".14, 'MO 


ROLLED  BIFLE-BARREL   STEEL. 
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BoLLED,  Annealed  in  Air,  Heated  in  Open  Coke  Fire  to 
Light  Gherrt  Color,  and  Annealed  in  Charcoal, 


Marks,  498  B. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


No.  6502. 


Applied  loads. 


I 


Total. 


-[Elonp.tlon!S-^|-';« 


rsqiuu 
incti. 


Pounds. 
20U 
1.000 
2.000 
4,000 
G.OOO 
8,000 
10,000 
11.000 
11.200 
11,400 
11,600 
11.800 
12,000 
12, 200 
12.400 
12,600 
12,800 
13,600 
14,400 
15,200 
16,000 
16.800 
17.600 
18.400 
19,200 
20,000 
20,800 
21.600 
22,400 
22,820 


Pormanent 
sot. 


Poundg. 
1.000 
5,000 
10,000 
20,000 
30,000 
40.000 
60,000 
55,000 
50,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62.000 
63,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000 
96,000 
100.000 
104,000 
108,000 
112,000 
114. 100 


Inch. 
0. 

.000167 
.000333 
.000700 
.001033 
.001367 
.001733 
.  001933 
.002000 
.003267 
.003733 
.004000 
.004667 
.005367 
.006300 
.007000 
.007500 
.0100 
.0133 
.0167 
.0200 
.0233 
.0267 
.0300 
.0333 
.0400 
.0467 
.0567 
.0733 
.1100 


Inch. 
0. 

.000167 
. 000166 
.000367 
.000333 
.000334 
.000366 
.000200 
.000067 
.001267 
.000466 
.000267 
.000667 
.000700 
.000938 
.000700 
.000500 
.0025 
.0083 
.0034 
.0033 
.0033 
.0034 
.0033 
.0033 
.0067 
.0067 
.0100 
.0166 
.0307 


Inch. 


Successive 

permanent 

set. 


Inch. 


000033 


Remarks. 


Initial  load. 


Elastic  Umit. 


Tensile  strength. 


General  summary. 

Tensile  BtrtDgth  per  square  inch  of  original  section pounds..  114,000 

Elastic  limit  per  sauare  inch  of  original  section do...    56,000 

Elongation  per  inon  after  rupture inch..      .1533 

Elongation  per  incb  under  strain  at  elastic  limit do...  .002000 

Kednction  in  diameter  at  point  of  rupture do . . .        .  075 

Beduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Position  of  rupture l."l  from  neck 

Character  of  broken  surface granular,  irregular  surface ;  dull  spot  at  the  circumference 

Elongation  of  inch  sections ".  21*,  ".  14,  ".  11 


H.  Doc.  131- 
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ROLLED   BIFLE-BABREL  STEEL, 


Marks,  498  M. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


'So.  5603, 


AppUed  loads. 

Elongation 
perinch. 

Sacocssive 
elongation 
perinch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
inch. 

Pounds. 

200 

1,000 

2,000 

4,000 

6,00C 

8,000 

10,000 

11,000 

11,800 

12,000 

12,200 

12,400 
12,600 

Pounds 
1.000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
55,00C 
50.000 
60,000 

61,000 

62,000 
63.000 

Inch. 
0. 

.000133 
.000300 
.000667 
. 001038 
.001367 
.001733 
.001000 
.002067 
.002133 
/    .002367 
\    .002067 
.004067 
.005500 
.006233 
.006700 
.  007167 
.007800 
.006683 
.0133 
.0167 
.0200 
.0283 
.0267 
.0300 
.0333 
.0400 
.0467 
.0567 
.0733 
.1188 

Inch. 
0. 

.000133 
.000167 
.00a367 
.000366 
.000334 
.000366 
.000167 

Inch. 
0. 
0. 

Inch. 
0. 

IniUalload. 
Elastic  limit 

Tensile  strength. 

1 

.000038    1      .000033 

.000167 

.000066 

.000234 

.000600 

.002000 

.000533 

.000733 

.000467 

.000467 

.000633 

.000833 

.004667 

.0034 

.0033 

.0034 
.0033 
.0033 
.0067 
.0067 
.0100 
.0166 
.0400 

.000067   1     .ooooii 

1 

12,800    ,        64.000 

13,000 

65.000 

13,200 
13,400 
13.600 
14,400 
15,200 
16,800 
17,600 
18,400 
10,200 
20.000 
20,800 
21,600 
22,400 
23.200 
23,640 

66,000 
67,000 
68,000 
72,000 
76.000 
84,000 
88,000 
92,000 
06,000 
100.000 
104,000 
108,000 
112,000 
116,000 
118,200 

1 

1 

i 

1 ;.;;.. 

1 

1 

1 



General  aummary. 

Tensile  strength  per  square  inch  of  oriffinal  section pounds..  118,200 

Elastic  limit  per  square  inch  of  originalseotlon - do...    60,000 

Elongation  per  incn  after  rupture .....inch..      .1400 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .002133 

Reduction  in  diameterat  point  of  rapture do..         .085 

Seduction  in  area  after  rupture,  per  cent  of  originalseotlon 30.7 

Position  of  rupture ".0  from  neck 

Character  of  broken  snrfkoe fine  granular,  doll  center 

Elongation  of  inch  seotioBB ".08, 'Ml,  ".23* 


ROLLED   RIFLE-BABREL    STEEL. 
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BoLLBD,  Annealed  in  Aib,  Heated  xn  Open  Coke  Fire  to 
Light  Cherry  Color,  and  Annealed  in  Lime. 


Marks,  499  B. 

Diameter  ".506. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


No.  5604. 


Applied  loads. 

Elonsation 
permch. 

Sacoessive 

Successive 

Total. 

Per  square 
Inch. 

elongation  ^«™»°«"* 
perlnch.  ,        ^^^ 

permanent               Bemarks. 

Pounds. 
200 
1,U00 
2,000 
4,000 
6.000 
8,000 

Pounds. 
1,000 
&.000 
10,000 
20,000 
30,000 
40.000 
50,000 
55,000 
60,000 
m  non 

Inch. 
0. 
.000133 
.000333 
.000667 
.001000 
.001367 
.001700 
.001867 
.0029:^3 
.002133 
.002367 
.003367 
.006767 
.007267 
.008100 
.0138 
.0167 
.0200 
.0233 
.0267 
.0333 
.0367 
.0433 
.0533 
.0667 
.1033 

Inch.             Inch. 
0.                   0. 
.  000133    .    0. 

Inch. 
0. 

Initial  load. 

.000200 
.000334 
.000338 
.000367 
.000333 

Elastic  limit 

Tensile  strength. 

J 

10.000 

0. 

11,000 
12.000 
12  600 

.000167 
.000166 
.000100 

12, 800             M-  OtK) 

.000234 

13.000 
13,200 
13,400 
13,600 
14,400 
15,200 

66,000 
66,000 
07.000 
68.000 
72.000 

.001000 

.003400 

.000500 

.000833 

.0052 

.0034 

.0033 

.0033 

.0034 

.0066 

.0034 

.0066 

.0100 

.0134 

.0366 

76,000 
84.000 
88.000 
92.000 

16,800 
17,600 
18.400 
19.200 

06.000 

20,000     I       100.000 

20,800 
21,600 

104,000 
108,000 
112,000 
115,500 

22,400 

23.100 

General  summary. 

Tensile  strenjith  per  square  inch  of  original  section pounds. .  115, 500 

Elastic  Umit  per  sQuare  inch  of  original  section do...    63.000 

Elongation  per  inon  after  rupture inch..      .1367 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002133 

Bfldnction  in  diuneter  at  point  of  rupture do...       .085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30.7 

Position  of  rupture ".7firomnecK 

Charsoter  of  broken  snrfisce fine  granular,  60  per  cent ;  silky,  40  per  ceii  r 

Ehmgation  of  inch  aeetlons ".28«,  ".10, ''.Ud 
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ROLLED   RIFLE-BARREL    STEEL. 


Marks,  499  M. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


No.  5505. 


Applied  loads. 

Elonjration 
per  inch. 

Saccessive 
elougation 
per  iuch. 

Permanent 
set. 

Snccessivo 

permanent 

set. 

Kemarka. 

Total. 

rounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,000 
12,000 
14.000 
14,200 

13,600 
13,800 
14,000 
14,200 
14,400 
15,200 
16,000 
16,800 
17,000 
18,400 
19,200 
20.000 
20.800 
21,600 
22.400 
23,050 

Per  square 
inch. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30, 000 
40,000 
60,000 
55,000 
60,000 
70, 000 
71,000 

68,000 

69,000 

70,000 

71,000 

72,000 

76,000 

80,000 

84,000 

88,000 

92,000 

96,000 

100,000 

104,000 

108,000 

112,000 

115,250 

Inch. 
0. 

.000167 
.000367 
.000700 
.001033 
.001400 
. 001733 
.001900 
.002100 
.002467 
.002533 

.003333 

.004467 

.006167 

.008000 

.011000 

.0133 

.0167 

.0200 

.0233 

.0267 

.0333 

.0400 

.0467 

.0567 

.0700 

.1167 

Inch. 
0. 

. 000167 
.000200 

. 000333 
.000367 
.  000:{33 
.000107 
.000200 
.000367 
.000066 

.000800 

.001134 

.001700 

.001833 

.003000 

.0023 

.0034 

.0033 

.0033 

.0034 

.0066 

.0067 

.0067 

.0100 

.0133 

.0467 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  felL 

0. 

1      

1 

1 



Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  oriffinal  sectioD pounds..  115,250 

Elasticlimit  per  sauare  inch  of  originaTsection do...    71,000 

Elongation  per  incn  after  rupture inch..      .1733 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002533 

Beduction  in  diameter  at  point  of  mptnre do . . .       .  1 05 

Reduction  in  area  after  rupture,  per  cent  of  original  section 37. 1 

Position  of  rupture ' 1 .  "2  trma  neck 

Character  of  broken  surfkoe fine,  silky;  cup-shaped  ends 

Elongation  of  inch  sectiona ".10,  ".17,  ".26» 


ROLLED   BIFLE-BABBEL   STEEL. 

Eegulab  Stock,  Regent  Manufaotube. 
No,  6510. 
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Marks,  49. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3''. 


Applied  loads. 

Elongation 
per  inch. 

Sncceasive 
elongation 
per  incli. 

Permanent 
set. 

Sacceasire 

Remarka. 

1 

set. 

Pmmdt. 

250 

1,250 

2,500 

5,000 

7,500 

10.000 

12,500 

15,000 

16,000 

16, 250 

15,000 
15,250 
15,500 
16,000 
16.500 
17,000 
18,000 
19,000 
20,000 
20.500 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25.000 
25,500 
26,000 
26,180 

Pound*. 

1,000 

5,000 

10,000 

Inch. 
0. 

.000133 
.000387 

Inch, 
0. 
.000133 
.000234 
.000366 
.000334 
.000333 
.000333 
.000367 
.000183 
.001184 

.002800 

.002500 

.000666 

.000667 

.0033 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0034 

.0083 
.0067 
.0033 
.0067 
.0067 
.0133 
.0267 
.0266 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  fell. 

Tensile  strength. 

20,000          .000733 
30,000          .001067 
40.000           .001400 
50,000           .001733 
60,000           .002100 
64,000           .002233 
65,000           .003367 

60, 000     !       - 00fi1A7 

0. 

.000033    1      .000033 

1 

61,000 
62,000 
64.000 
66,000 
68,000 
72,000 
76,000 
80,000 
82,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
104,720 

.008667 

.009333 

.0100 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0367 

.0400 

.0438 

.0500 

.0533 

.0600 

.0667 

.0800 

.1067 

.1333 

1 

1 

1 

1 



General  summary. 

Tensile  strength  per  sqnaro  inch  of  original  section pounds..  104,720 

Elastic  limit  per  saoare  inch  of  original  section do...    64,000 

Elongation  per  incn  after  mptare inch. .      .  2233 

Elongation  per  inch  under  strain  at  elastic  Umit do...  .002233 

Bedaction  in  diameter  at  pointof  mptnre do...       .144 

Kednctlon  in  area  after  rupture,  per  cent  of  original  section « 44.6 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky;  cup-shaped  ends 

Elongation  of  inch  sections 'M5, ''.88*, 'U4 
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BOLLED   BIFLE-BARKEL   STEEL. 

Same  as  Specimen  ]N^o.  5510. 
No.  5511. 


Marks,  49. 

Diameter,  ^^605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Elongation 
per  Inch. 

Sncceuire 
elongation 
per  inch. 

Permanent 
aet. 

Sacoeaaire 

permanent 

act. 

Remarks. 

Toua. 

Persqaure 
inch. 

P<mnd9, 
200 
1,000 
2,000 
4,000 
6,000 
8.000 
10,000 
12,000 
12,200 
12,400 
12,600 
12,800 

12,200 
12,400 
12,800 
13,600 
14,400 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20.800 
20,080 

Poundi. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
60.000 
60,000 
61,000 
62,000 
63,000 
64,000 

61.000 
62,000 
64,000 
68,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,  (KM 
96,000 
100,000 
104,000 
104,900 

0. 

.000138 
.000800 
.000667 
.001033 
.001400 
.001733 
.002100 
.002133 
.002167 
.002233 

IncK 
0. 

.000133 
.000167 
.000367 
.000306 
.000367 
.000338 
.000367 
.000083 
.000034 
.000066 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit 
Momentarily    reached, 
then  load  fell. 

Tenaile  strength. 

0. 
.000033 

.000033 

..006167 
.008338 
.0183 
.0167 
.0200  . 
.0233 
.0267 
.0300 
.0367 
.0433 
.0683 
.0700 
.0967 
.1400 

.002034 

.003166 

.004067 

.0034 

.0033 

.0088 

.0034 

.0038 

.0067 

.0066 

.0100 

.0167 

.0267 

.0483 

General  summary, 

Tenaile  strength  per  square  inch  of  original  section pounds..  104,000 

Elaatic  limit  per  aqnare  inch  of  original  aection do . . .    63, 000 

JBlongation  per  inon after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elaatic  limit do...  .002233 

Keduction  in  diameter  at  point  of  rupture do...       .136 

Redaction  in  area  after  rupture,  percent  of  original  aection 46.2 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".14,  ".36*,  ".» 


ROLLED  BIFLE-BABBEL  STEEL. 
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Stock  Heated  and  Rolled  to  Babbel,  and  Annealed  (Cooled) 

IN  AlB. 


Marks,  49  A. 

Diameter,  '^505. 

Sectional  area,  .20  square  inch. 

Ganged  length,  3". 


1^0.  5512. 


Applied  liMda. 

Suooeesive 
elongation 
perlnch. 

Permanent 
set 

SnooeosiTe 

permanent 

set. 

Bemarka. 

Total. 

Persqiutre 
inoli. 

perlnolL 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
11,000 
12,000 
12,800 
18,000 
13,200 
18,400 
18,600 
13,600 
14,000 
14,200 
14,400 
14,600 
14,800 
16,000 
16,000 

15,000 
15,200 
16,000 
16,800 
17,600 
18,400 
19,200 
20,000 
20,800 
21,600 
22,400 
28.200 
28,240 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
60,000 
65,000 
60,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
80,000 

75,000 
76,000 
80,000 
64,000 
88,000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
116,000 
116,200 

Inch. 
0. 

.000183 
.000388 
.000667 
.001000 
.001338 
.001700 
.0018OT 
.002083 
.002167 
.002200 
.002267 
.002300 
.002388 
.002367 
.002400 
.002433 
.002467 
.002500 
.002633 
.002600 
.002767 

.010000 

.0167 

.0200 

.0233 

.0267 

.0800 

.0388 

.0400 

.0467 

.0667 

.0700 

.1067 

.1400 

Inch. 
0. 

.000133 
.000200 
.000384 
.000333 
.000388 
.000367 
.000167 
.000166 
.000134 
.000033 
.000067 
.000033 
.000038 
.000034 
.000038 
.000033 
.000084 
.000033 
.000038 
.000067 
.000167 

.007233 

.0067 

.0033 

.0033 

.0034 

.0033 

.0033 

,0067 

.0067 

.0100 

.0133 

.0367 

.0333 

Iwh, 
0. 
0. 

Inch. 
0. 

Initialload. 

Elaatio  limit 
LoadfeU. 

Tenaile  strength. 

0. 

0. 

[ 

General  summary. 

Tensile  strength  per  square  inch  of  oriffinal  aeotton pounds..  116,200 

Elaatiolimitpersaoare  inch  of  original  section do...    80,000 

Elongation  per  inch  after  mptnre inch..      .1867 

Elongation  per  inch  under  atrain  at  elastic  limit do...  .002767 

Reduction  in  diameter  at  point  of  mptnre do...       .185 

Reduction  in  area  after  rupture,  per  cant  of  original  section 46.2 

Position  of  rupture ^ ".06  from  neck 

Character  of  DToken  snrfMW ailky;  cup-shaped  ends 

Elongation  of  inoh  aeotioiM ".11, 'Cl2,  ".88* 
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BOLLED   RIFLE-BARREL    STEEL. 

Duplicate  op  No.  6512. 
'So.  6513. 


Marks,  49  A. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch 

Ganged  length,  3'^ 


Applied  loads. 

Elonsation 
perlnoh. 

Snocessive 
elongation 
per  Inch. 

Permanent 
set. 

Successive 

Total. 

Per  square 
incii. 

Pounds. 
1.000 
6,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
71.000 
72,000 
73,000 
74,000 
75,000 
76,000 
77.000 
78,000 
79,000 
80,000 
81.000 
82,000 
83,000 

77,000 
78,000 
84.000 
88.000 
92,000 
96,000 
100,000 
104,000 
108,000 
112.000 
116.000 
120.000 
123,350 

permanent               Kemarks. 

set.                                                 1 

1 

Pounds. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

14,200 

14,400 

14,600 

14,800 

15,000 

15,200 

15,400 

16,600 

15,800 

16,000 

16,200 

16,400 

16,600 

15,400 
15,600 
16,800 
17,600 
18,400 
19,200 
20,000 
20.800 
21,600 
22,400 
23,200 
24,000 
24,670 

Inch. 
0. 

.000183 
.000333 
.000667 
.001000 
.001367 
.001700 
.00-J067 
.002433 
.002467 
.002533 
.002567 
.002600 
.002633 
.002667 
.002700 
.002733 
.002767 
.002800 
.002833 
.002867 
.002900 

.006133 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0400 

.0467 

.0533 

.0667 

.1067 

Inch. 
0. 

.000133 
.000200 
.000334 
. 000333 
.  000367 
.000333 
.  000367 
.000360 
.000034 
.000066 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 

.003233 

.007167 

.0034 

.0033 

.0033 

.0084 

.0033 

.0033 

.0067 

.0067 

.0066 

.0134 

.0400 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

0. 

Elastic  Umit. 
Load  fell. 

Tensile  strength. 

1 

1 

1     . 

1 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds..  123,350 

Elastic  limit  per  square  inch  of  original  section do . . .    83, 000 

Elongation  per  inch  after  rupture.. inch..      .1767 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002900 

Reduction  in  diameter  at  point  of  rupture do. . .       .135 

Eednction  in  area  after  rupture,  per  cent  of  original  section 46.2 

Foeition  of  rupture I'MVomneok 

Character  of  broken  surfihoe eilky;  cup-shaped  ends 

Elongation  of  inch  sections 'Ml, 'M3,  ".29* 


BOLLED   BIPLE-BARREL   STEEL.  105 

Stock  Heated,  Eolleb  to  Barbel,  and  Annealed  in  Lime. 

No.  6614. 
Marks,  49  L. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3". 


AppUed  loads. 

Elongation 
per  inch. 

SncceMire 
eloneation 
perlnch. 

Succeaaire 

Remarks. 

Total. 

Per  Maare 
inch. 

Permwi«nt  p^n„^ent 
aet. 

i  Pounds. 
200 
1      1,000 
2,000 
4.000 
6,000 
8,000 
10,000 
12,000 
14,000 
14.800 

13,400 
13,600 
14,000 
15,200 
16,000 
16,800 
17.600 
18.400 
10,200 
20,000 
20,800 
21.600 
22,400 
22.410 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
40,000 
50,000 
60.000 
70,000 
74,000 

67,000 
68,000 
70,000 
76.000 
80,000 
84,000 
88,000 
92,000 
96,000 
100,000 
104.000 
108,000 
112.000 
112,050 

Jneh. 
0. 

.000133 
.000883 
.000667 
.001000 
.001367 
.001400 
.002067 
.002467 
.002600 

.008000 

.010667 

.0133 

.0167 

.0200 

.0233 

.0267 

.0333 

.0367 

.0433 

.0533 

.0633 

.1000 

.1233 

Inch. 
0. 

.000133 
.000200 
.000334 
.000333 
.000367 
.000033 
.000667 
.000400 
.000133 

.006400 

.002667 

.002633 

.0034 

.0033 

.0083 

.0034 

.0066 

.0034 

.0066 

.0100 

.0100 

.0367 

.0233 

Ineh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Load  feU. 

Tensile  strength. 

0. 

1 

General  summary. 

Tensile  strength  per  square  inch  of  oriffinai  section pounds..  112,050 

Elastio  limit  per  soaare  ineh  of  original  section do...    74,000 

Elongation  per  incn  after  rupture incli..      .2033 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002600 

Reduction  in  diameter  at  point  of  rupture do . . .       .155 

Reduction  in  area  after  rupture,  per  cent  of  original  section 51. 9 

Position  of  rupture 1". 67  from  neck 

Character  of  broken  surface silky;  cup-shaped  ends 

Elongation  of  inch  sections ".12,  ".35,*  ".14 
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ROLLED   RIPLE-BABREL   STEEL. 

DUPLIOATB  OP  No.  5514. 

No.  5516. 


Marks,  49  L. 

Diameter,  ^'.505. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Blongation 
permoh. 

Saocesaive 
elongation 
per  inch. 

Sucoeaaire 

Semarks. 

Total. 

Per  sqoare 
inch. 

Permanent  -.--_,-„__*. 
aet.          ^^^^^^ 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 

12,800 
13,000 
13,200 
14.000 
15,200 
16,000 
16.800 
17,600 
18,400 
19,200 
;    20.000 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
40,000 
60,000 
60.000 
70,000 

64,000 
65,000 
66,000 
70,000 
76,000 
80,000 
84,000 
88,000 
02,000 
06,000 
100,000 
104,000 
108,000 
112,000 
113,320 

Inch. 
0. 

.000133 
.000333 
.000700 
.001067 
.001433 
.001767 
.002133 
.002533 

.006188 

.006667 

.000667 

.0183 

.0167 

.0200 

.0233 

.0267 

.0300 

.0367 

.0483 

.0500 

.0633 

.0867 

.1267 

Itieh. 
0. 
.000188 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load.  . 

.000200 
.000367 
.000867 
.000366 
.00(1334 
.000366 
.000400 

.003600 
.000534 
.003000 

1 

1 

1 

0. 



Elaatie  limit. 
LoadfeU. 

Tensile  strength. 

' 

1 
1 

. 

.003633 

.0034 

.0083 

.0033 

.0034 

.0033 

.0067 

.0066 

.0067 

.0133 

.0284 

.0400 

! 

::::::::;:::!:::;:::::::: 

1 

1 

20,800 

21,600 
22,400 
22,640 

1 

General  summary. 

Tensile  strength  per  iqaare  inch  of  original  section ponnds..  113,320 

Elasticlimit  per  square  inch  of  original  section do...    70,000 

Elongation  per  inch  after  ruptore inch..      .1867 

Blongation  per  inch  under  strain  at  elastic  limit do. . .  .  0OSS33 

Reduction  in  diameter  at  point  of  rupture do...       .125 

Keduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture 1.  "29  firom  neck 

Character  of  broken  snrfiftce silky;  cap-shaped  ends 

Elongation  of  Inch  teotioiu ".26*.  ".19,  ".U 


rolled  rifle-barrel  steel.  107 

Stock  Heated  and  Bolled  to  Barrel  and  Annealed  in  Sand. 

UTo.  5616. 
Marks,  49  B. 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  3'^ 


Elonntlon 
perinoh. 

SnooeMlve 
peruioh. 

Permanent 
set. 

Sncooiiaire 
permnneut 

Bemarke. 

-^"^    l^'inX" 

Po«md«. 

200 

1.000 

2,000 

4,000 

6.000 

8.000 

10,000 

12,000 

14,000 

13,000 
13,200 
13,000 
14.400 
16,000 
16,800 
17,600 
18,400 
19.200 
20,000 
20,800 
21,000 
22.180 

Poundt. 
1,000 
6,000 
10,000 
20.000 
80,000 
40,000 
60,000 
00,000 
70,000 

66,000 

66,000 

68,000 

72,000 

80,000 

84.000 

88,000 

92,000 

96,000 

100.000 

104,000 

108.000 

110,900 

Inch: 
0. 

.000133 
.000333 
.000667 
.001000 
.001367 
.001700 
.002100 
.002600 

.006833 

.009333 

.0138 

.0167 

.0200 

.0233 

.0267 

.0333 

.0400 

.0467 

.0667 

.0733 

.1133 

Inch, 
0. 

.000133 
.000200 
.000834 
.000333 
.000367 
.000333 
.000400 
.000400 

.003833 

.003000 

.003967 

.0034 

.0033 

.0033 

.0034 

.0066 

.0007 

.0067 

.0100 

.0106 

.0400 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elaetio  limit. 
Load  fell. 

TensQe  strength. 

0. 

General  eummary. 

Tensile atreng:th  per  aquftre inch  of  ofiffinal  section ponnds..  110,900 

Blaatle  limit  per  aqnareinoh  of  origins  aection do...    70,000 

Btangation  per  inon  aftermptore inch..      .1907 

SonfatifiB  per  inch  under  strain  at  elastio  limit do...  .002500 

Baduetion  in  diameter  at  point  of  ruptore do...       .126 

Seduction  in  area  after  ruptore,  per  cent  of  original  section 43. 8 

Position  of  mptme T'.O  from  neck 

^israoter  of  broken  surfaoe silky ;  cup  shaped  ends 

lofinchaeotiima ".16,  "52*.  ".ll 
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Marks,  49  S. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


BOLLED  BIFLE-BARBEL   STEEL. 

Duplicate  op  No.  5516. 
liTo.  5517. 


Applied  loads. 

Elongation 
per  Inch. 

Inch, 
0. 

.000133 
.000333 
.000667 
.001088 
.001400 
.001733 
.002133 
.002500 
.008767 

.0100 
.0133 
.0167 
.0200 
.0233 
.0267 
.0300 
.0338 
.0367 
.0467 
.0567 
.0733 
.1138 

Snccessire 
elongation 
per  Inch. 

Permanent 
set. 

Saooessive 
set. 

TotaL 

Per  square 

Remarks. 

Pound*. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

14.000 

14,400 
14,800 
16,000 
16,800 
17.600 
18,400 
19,200 
20,000 
20.800 
21,600 
22,400 
23.200 
23,630 

Pound*. 
1,000 
5.000 
10,000 
20.000 
80.000 
40,000 
60,000 
60,060 
70,000 
70,000 

72,000 
74,000 
80,000 
84,000 
88.000 
02,000 
96,000 
109,000 
104,000 
108,000 
112,000 
116.000 
118,150 

Inch. 
0. 

.000183 
.000200 
.000334 
.000366 
.000367 
.000333 
.000400 
.000367 
.006267 

.001233 

.0033 

.0084 

.0033 

.0033 

.0034 

.0033 

.0033 

.0034 

.0100 

.0100 

.0166 

.0400 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Application  of  load  after 

Tensile  strength. 

0. 

.000067 

.000067 

Chneral  summary. 

Tensile  strength  per  aqnare  inch  of  original  section pounds..  118,150 

Elastic  limit  per  so  oare  inch  of  original  section do...    70,000 

Elongation  per  inch  after  rapture inch..      .1800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .003500 

Reduction  in  diameter  at  point  of  rupture do...       .115 

Redaction  in  area  after  rupture,  per  cent  of  original  section 40.3 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky;  oup-shaped  ends 

Elongation  of  inch  sections ".12,  ".30*,  ".12 


HOLLED   BIFLE-BABREL    STEEL. 
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Eegulab  Stock  Rolled  in  Bab  I'M  Diameteb,  fbom  which 
Babbels  webe  Made  without  Heating. 


No.  5518. 


Marks,  57. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 


T"*"-  %X" 


250 

1,250 
2,500 
5,000 
7,500 
10,000 
12,600 
15.0U0 
16,250 
17.500 
17,750 
18,000 
18.250 
18.500 
18.750 
19,000 
10,250 

18,000 
18,250 
18.500 
18,750 
lO.OGO 
19.500 
21,000 
22,000 
24.000 
2o,000 
28,000 
27.000 
28.000 
29.000 
30,000 
31,000 
31, 240 


Pounds. 
1,000 
5,000 
10,000 
20,000 
80.000 
40.000 
60,000 
00,000 
05,000 
70,000 
71,000 
72,000 
73,000 
74,000 
76,000 
76,000 
77,000 

72,000 
73,000 
74,000 
75.000 
•  76,000 
78,000 
84,000 
88,000 
06,000 
100,000 
104,000 
108,000 
112,000 
116,000 
120,000 
124,000 
124,960 


EloDcaiioii 
per  Inch. 


Snccessire  Pft-„AnMt  Snccessive 
elongation  lo^mW"^  permanent 
per  inch,  i        ^^        '        set. 


IneK 
0. 

.000183  I 
.000367 
.000733 
.001100 
.001433  I 
.001800 
.002167 
.002300 
.002500 


.002507 
.002600 
.002633 
.002667 
.002700 
.002767 

.006233 

.006167 

.008000 

.008533 

.009000 

.0133 

.0167 

.0200 

.0233 

.0267 

.0333 

.0367 

.0133 

.0500 

.0600 

.08:{3 

.1100 


Jneh. 
0. 

.000133 
.000234 
.000366 
.000367 
.000883 
.000367 
.000367 
.000133 
.000200 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 

.002466 

.000934 

.001833 

.000533 

.000467 

.0043 

.0034 

.0033 

.0033 

.0034 

.0066 

.0034 

.0066 

.0067 

.0100 

.0238 

.0267 


Inch, 
0. 
0. 


Inch. 


Remarks. 


Initial  load. 


ElasUc  limit. 
Load  fell. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  orisinal  section poonds . .  134, 960 

Elastic  limit  per  saaare  inch  of  original  section do...    77,000 

Elongation  per  in  en  after  ru  pt  nre inch . .      .  1833 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  00S767 

Beduction  in  diameter  at  point  of  rupture do. . .        .144 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Foh! tion  of  rupture 1"A  from  neck 

Charncter  of  broken  surface silky ;  cup-slmped  end 

Elongation  of  inch  sections ".10,  ".31*,  ".14 


110  ROLLED  BIFLE-BABBEL  BTEEL. 

Annealed  in  Ohabooal  afteb  Bolling. 

Ko.  6631. 
Marks,  49  B. 
Diameter,  ".605. 
Sectional  area,  .20  square  inch. 
Ganged  length,  3". 


AppUed  loads. 

Elonntlon 
per  inch. 

Snccamive 
elonntion 
perlnch. 

Permanent 
set. 

Snocessive 

permanent 

set. 

-! 

ToUl. 

Per  Rqaare 
inch. 

Remarlcs. 

Pounds. 
200 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 

12,  000 
13,400 

12.400 
12,600 
12,800 

13,  OUO 
14,000 
15,200 
15,600 
16,400 
17,200 
17,600 
18.400 
18,800 
19, 200 
19,600 
20,000 
20,400 
20,800 
21,200 
21,600 
22,000 
22,010 

Pounds. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
67,000 

62,000 
63,000 
64.000 
65,000 
70,000 
76,000 
78,000 
82,000 
86,000 
88.000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110.000 
110,050 

Inch. 
0. 

.000183 
.000300 
.000633 
.001000 
.001333 
.001667 
.002000 
.002300 

.004000 

.004500 

.008000 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0367 

.0400 

.0433 

.0467 

.0533 

.0567 

.0633 

.0700 

.0800 

.1133 

.1267 

Inch. 
0. 

.000133 
.000167 
.000333 
.000367 
.000333 
.000384 

iTieh, 
0. 
0. 

Inch. 
0, 

InitUl  load. 

Eliifltic  limit. 
Load  fell. 

Tensile  strength. 

::::::::::::i:;::::;::::: 

1 

6. 

.000333 



.060300 

.001700 

.000500 

.003500 

.0058 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0034 

.0066 

.0034 

.0066 

.0067 

.0100 

.0333 

.0184 

f 

1 

1 

1 

:...:: :r. .:;:.:::::: 

t 

1 

General  summary. 
Tensile  strength  per  sqnare  Inch  of  orijdnal  section I>ouuds. 


Elaaticlimit  per  sanare  inch  of  original  section do. 

Elongation  per  incn  after  raptnre.............. inch. 


110.050 
67,000 

„ ^ ^  .1900 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .002300 

Reduction  in  diameter  at  i>oint  of  rapture do...       .095 

Ked  action  in  area  after  rupture,  per  cent  of  original  section 34.0 

Position  of  rupture r'.5  from  neck 

Character  of  broken  surface silky,  interspersed  with  fine  granulation 

Elongation  of  inch  sections ".17,  ".28*.  ".12 


ROLLED   RIFLE-BABBEL   8TEEL. 

Annealed  in  Charcoal  after  Kolleng. 
No.  6632. 


Ill 


Marks,  49  M. 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gaug^ed  leugtb,  3". 


Applied  loads. 

Eloneation 
per  Inch. 

Succeasive 
elongation 
per  inch. 

Permanent 
set 

Saccessive 

permanent 

set. 

Hemarks. 

TotaL 

Per  square 

Poundi. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

13,800 

18.200 
13,400 
13.600 
13,800 
14,000 
14,200 
14,400 
14,600 
14,800 
15,200 
16,000 
17.200 
18,000 
18,800 
19.600 
20.400 
21,200 
21.600 
22,000 
22,400 
22.800 
23,200 
23,600 
24,000 
24,400 
24,480 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
60,000 

66,000 
67,000 
68.000 
68,000 
70,000 
71.000 
72,000 
73.000 
74,000 
76,000 
80,000 
88.000 
90.000 
94.000 
98,000 
102.000 
106,000 
108,000 
110. 000 
112,000 
114,000 
116,000 
118,000 
120,000 
122,000 
122,400 

Inch, 
0. 

.000133 
.000300 
.000667 
.001033 
.001367 
.001700 
.002033 

.003338 

.003500 

.004467 

.006233 

.006867 

.007867 

.008500 

.008867 

.  000333 

.0133 

.0167 

.0200 

.0233 

.0267 

.0300 

.0333 

.0367 

.0400 

.0433 

.0467 

.0500 

.0567 

.0633 

.0733 

.0867 

.1133 

Inch. 
0. 

.000133 
.000167 
.000367 
.000366 
.000334 
.000333 
.000333 
.000300 

.001000 

.  000167 

.  000967 

.001766 

.000634 

.001000 

.000633 

.000367 

.000466 

.003967 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0034 

.0033 

.0033 

.0034 

.0033 

.0067 

.0066 

.0100 

.0134 

.0266 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

EUstic  limit 
Load  felL 

0. 

* 





1           

1 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  122,400 

Elastic  limit  per  saoare  inch  of  original  section do...    69,000 

Elongation  per  inch  after  rupture inch..      .1433 

Elongation  per  inch  under  strain  at  elastic  limit do...  .002333 

Beduction  in  diameter  at  point  of  rupture do...       .055 

Beduotion  in  area  after  rupture,  per  oentof  original  section 20.5 

Position  of  rupture r'.5ftH>mneck 

Character  of  oroken  surface fine  granular,  radiating  from  an  eccentric  spot 

Elongation  of  inch  sections "M,".19\".l0 
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ROLLED   BIFLE-BARREL   STEEL. 
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114  ROLLED  BIFLE-BARREL  STEEL. 

Hardness  of  Eifle  Barrels,  Cal.  .30. 

The  relative  hardness  of  four  half  rifle  barrels  was  determined  at  dif- 
ferent places  along  their  lengths,  as  indicated  on  the  diagram  following. 

These  several  barrels  were  manufactured  from  the  same  lot  of  steel. 

One  of  the  pieces  represents  a  new  barrel  which  had  been  turned  and 
bored  but  not  chambered,  the  other  pieces  representing  rifles  which 
had  been  fired  a  large  number  of  rounds  and  which  were  eroded  at  the 
bore. 

The  extent  to  which  the  erosion  had  taken  place  is  shown  by  the 
accompanying  photographs,  which  are  magnified  views  of  the  bores 
just  in  front  of  the  powder  chambers,  where  the  elfects  of  erosion  were 
located. 

Chemical  analysis  of  chips  taken  from  the  muzzle  end  of  the  new  half 
barrel  showed  the  following  composition: 


c 

Mu 

Si 

S 

P 

0.515 

1.200 

0.061 

0.082 

0.075 

The  higher  values  for  hardness  found  at  the  breech  ends  are  attrib- 
uted to  the  superior  lateral  support  given  the  metal  displaced  by  the 
indenting  tool  by  the  heavier  section  of  metal  in  that  vicinity  over  the 
thinner  sections  of  the  barrels  found  elsewhere  along  their  length. 
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STEEL   FOB  RECEIVERS   OF  RIFLES,  .30  CALIBER. 
No.  5404. 

TuRNBD  Down  from  a  Bar  2J"  x  1".7. 

Marks,  31  E. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


119 


1 

Applied  loads. 

Total. 

Elonfiratlon 
perinoh. 

Sacceaaive 

^"i„X" 

eloDKation 
per  inch. 

Pounds. 

Foundt. 

Irioh. 

Inch. 

250 

1,000 

0. 

0. 

1.250 

5.000 

.000100 

.000100 

2.500 

10,000 

.000338 

.000233 

5.000 

20.000 

.000667 

.000334 

7,600 

80,000 

.001000 

.000333 

10.000 

40.000 

.001367 

.000307 

11.500 

46,000 

.001567 

.000200 

11,750 

47,000 

. 001600 

.000033 

10,750 

43.000 

.009000 

.007400 

11,000 

44,000 

.012833 

.003883 

11.250 

45,000 

.013600 

.000767 

11,500 

46,000 

.014733 

.001133 

11.750 

47,000 

.015833 

.001100 

12,000 

48,000 

.017333 

.001500 

12,500 

50,000 

.020167 

.002834 

13,000 

52,000 

.023333 

.003166 

13,500 

54.000 

.004000 

14.000 

56,000 

.081333 

.004000 

14,600 

58,000 

.035667 

.004334 

15,000 

60,000 

.040333 

.004666 

15.500 

62,000 

.046333 

.006000 

16.000 

64.000 

.052667 

.006334 

16,500 

66,000 

.060667 

.008000 

17.000 

68,000 

.060633 

.008666 

17,500 

70.000 

.081667 

.013334 

18.000 

72,000 

.1083 

.021633 

18,500 

74,000 

.1433 

.0400 

18,630 

74,520 

.1767 

.0334 

Perroanent 
set. 


Jneh. 
0. 
0. 


Sacoessire 

permanent 

set 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 
Load  fell. 


Tensile  strength. 


General  summary. 

Tensile atrength  per  aqnare  Inch  of  oriffinal  section pounds..    74,520 

Elastic  limit  per  aqnare  inch  of  original  aection do..t    47,000 

Elongation  per  inch  after  rapture inch..      .2867 

Elongation  per  inch  under  strain  at  elastic  limit do...  ^001600 

Seduction  in  diameter  at  point  of  rapture do...       .164 

Sednction  in  are*  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture l".8fromneok 

Character  of  broken  sarfaoe silkj 

Elongation  of  inch  seotionB ".20,  ".46*,  ".M 


120  STEEL   FOE   RECEIVERS   OP   RIFLES,  .30   CALIBER. 

Ko.  6405. 

Forged  from  Bar  2".25  x  1".7  to  Dimensions  for  Turning. 

Harks,  30  B.  F. 

Diameter,  ".564. 

Sectional  area,  .25  square  incb. 

Oanged  length,  3'^ 


Applied  Uiftds. 

filati^HtioD 
per  incfci. 

SucceiMi{v4^ 

TeUl. 

iiicli. 

™"           permanent 
**'"                 Bet, 

Pound*. 

250 

1,250 

2,500 

5.000 

7,500 

10,000 

12,000 

12,250 

12,500 

11.250 
11.500 
11.750 
12,000 
12,250 
12,500 
13,000 
13.500 
14,000 
14.500 
15,000 
15,500 
16.000 
16,500 
17,000 
17,600 
18,000 
18,500 
19,000 
19.500 
19,060 

Poundt. 
1.000 
5,000 
10,000 
20,000 
30,000 
40.000 
48,000 
49,000 
50,000 

45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
52,000 
54.000 
56,000 
58,000 
60,000 
62.000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
79,840 

Inch,             Inch. 
0.                   0. 
.000100          .000100 
.  000333     i       -  000233 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

.000667 
.001000 
.001333 
.001600 
.001633 
.001700 

.002867 
.004167 
.008838 
.011333 
.012383 
.  013333 
.015833 
.018333 
.022867 
.024667 
.028338 
.032000 
.036000 
.041000 
.046333 
.052667 
.061000 
.070667 

.1100 
.1767 

.000334 
.000333 
.000383 
.000267 
.000033 
.000067 

.001167 
.001300 
.004666 
.002500 
.001000 
.001000 
.002500 
.002500 
.004334 
.002000 
.003666 
.003667 
.004000 
.005000 
.005333 
.006334 
.008333 
.009667 
.012666 
.026667 
.0667 

1 

0. 



'ElaAtio  limit 

j 

Load  fell. 

1 

1 

! 

1 

Tensile  strength. 

General  eummary. 

Tensile  strength  per  sqnare  inch  of  oriffinal  section pounds..    70.840 

Elastic  limit  per  square  inch  of  originalseotion ....do...    50.000 

Elongation  per  inch  after  roptare inch . .      .  2438 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Redaction  in  diameter  at  point  of  roptare do...       .144 

Bedaction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture l".15fti>mne4Ac 

Character  of  broken  surface silky 

Elongation  of  inch  sections ".33\  ".25,  ".15 


10-INCH  DISAPPEARING  GUN  CARRIAGE, 
METAL  USED  IN  CONSTRUCTION  OF. 
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10-INCH   DISAPPEARING   GUN   CARRIAGE. 

Forged  Steel  Suspension  Rod. 
Ko.  8347. 
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<^ 


^ 


V 


r 
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Sectional  area,  .246  square  iuch. 

Elastic  limit,  12,590  x>oands=51,180  pounds  per  square  inch. 

Tensile  strength,  21,560  pound8=87,640  pounds  per  square  inch. 

Elongation  in  3  inches,  ".65=21.7  per  cent. 

Elongation  of  inch  sections,  ".39*,  ".15,  ".11. 

Diameter  at  fracture,  ".40;  area,  .126  ^uare  inch. 

Contraction  of  area,  48.8  per  cent. 

Fractured  ".8  from  neck. 

Appearance,  silky. 

No.  5290. 

Forged  Steel  Suspension  Rod.  Taken  from  Same  Forging  as 

No.  8347. 


V 


T 


J9S  aiawn 

Sectional  area,  .50  square  inch. 

Tensile  strength,  57,580  pounds=115,160  pounds  per  square  inch. 

Appearance  of  fracture,  fine  granular. 
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10-INCH   DISAPPEARING   GUN   CARRIAGE. 


Sample  from  End  op  Piston  Bod  for  10 -inch  Disappearing 
Carriage.    No.  3  Steel. 

No.  6519. 


Diameter,  1''.009. 

Sectional  area,  .80  square  inch. 

Gauged  length,  6'^ 


Applied  loadA. 

Elongation 
per  Inch. 

Sncceeslre 
elongation 
perlnch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
Inc^. 

Pounds. 
800 
4,000 
8,000 
16,000 
24,000 
28,000 
32,000 
32,800 

33,600 

84,400 
36,800 
40,000 
41,600 
43,200 
44.800 
46,400 
48,000 
49,600 
61,200 
62,800 
64.400 
56,000 
57,600 
59,200 
60.800 
62,400 
64.000 
65,600 
67.200 
68,800 
70.400 
72,000 
78,600 

Potmds. 
1,000 
5,000 
10,000 
20,000 
30,000 
85,000 
40.000 
41,000 

42.000 

Inch. 
0. 

.000100 
.000267 
.000617 
.000950 
.001100 
.001283 
.001317 
C   .001383 

Inch. 
0. 

.000100 
.000167 
.000350 
.000333 
.000150 
.000183 
.000034 
.000066) 
.003784  5 
.003133 
.0017 
.0017 
.0016 
.0017 
.0017 
.0016 
.0017 
.0017 
.0033 
.0017 
.0016 
.0034 
.0016 
.0050 
.0034 
.0033 
.0033 
.0084 
.0066 
.0050 
.0117 
.0167 
.0388 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

.000033 


.000033 

.000033    1    0. 

:;::;::;:::;:::::::::::: 

48,000          .0083 
46,000    '      .0100 
50,000          .0117 
52,000    1      .0133 
54.000    !      .0150 
56.000    .      .0167 
68,000    ,      .0183 
60, 000    1      -  0200 

62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90.000 
92,000 

.0217 
.0250 
.0267 
.0288 
.0317 
.0333 
.0388 
.0417 
.0450 
.0483 
.0667 
.0633 
.0683 
.0800 
.0967 
.1360 

::::::::;;: ::::::::: 

General  eummary. 

Tensile  ttrengih  per  square  inch  of  original  Motion pounds..    92,000 

Elastic  limit,  per  square  inch  of  original  section do...    41,000 

Elongation  per  inch  after  rupture in<di . .      .1660 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001317 

lieductlon  in  diameter  at  point  of  rupture do...       .129 

Reduction  in  area  after  rupture,  per  cent  of  original  section 24.0 

Position  of  rupture at  m  iddle  of  stem 

Character  of  broken  aurfiMO granular,  radiating  from  a  silky  spot  at  a  center  punch  mark  used 

in  laying  off  inch  sections  on  surface  of  stem ;  aeyeloped  numer- 
ous minute  cracks  in  surfisce  of  the  stem. 
Elongation  of  inch  sections ".12.  ".15,  ".26*.  ".20,  ".12,  ".Of 


10-INCH   DISAPPEARING   GUN  CARRIAGE.  125 

Second  Sample  taken  from  same  Piston  Eod  as  No.  5519. 

No.  6522. 

Stem,  3'' long. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Elonntion 
per  mch. 

Inch. 
0. 

.000100 
.000300 
.000633 
.000967 
.001300 
.001333 
.001867 
.002767 
.005500 
.005933 
.006633 
.008000 
.009333 
.010000 
.011933 
.013333 
.014333 
.017833 
.018000 
.020000 
.022500 
.024000 
.026333 
.028467 
.031000 
.033667 
.036000 
.040333 
.043733 
.048333 
.054000 
.050667 
.068333 
.0867 
.1067 
.1400 

Snooeaaive 
per  mob. 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000333 

Permanent 
set. 

Succesaive 
aet. 

Remarka. 

Total. 

Feraoaare 
inch. 

Poundt. 
200 
1,000 
2,000 
4,000 
6.000 
8,000 
8,200 
8,400 
8,600 
8,800 
9,000 
9,200 
9,600 
10,000 
10.400 
10,800 
11,200 
11,000 
12.000 
12.400 
12.800 
18,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16.000 
16,400 
16,800 
17.200 
17,600 
18.000 
18,400 
18,800 
18,990 

Poundt. 
1,000 
5,000 
10,000 
20,000 
30.-000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
48.000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
94,950 

Inch. 
0. 
0. 

Inch. 
0. 

InitUiload. 
ElaaUc  limit. 

Tensile  strength. 

0. 

.000033 
.000034 



.001400 
.002783 
.000433 
.000700 
.001367 
.001333 
.000667 
.001038 
.001400 
.001000 
.003000 
.000667 
.002000 
.002500 
.001500 

-002:m 
.002i:u 

.002533 

.002667 

.002333 

.004333 

.003400 

.004600 

.005667 

.005667 

.008666 

.018367 

.0200 

.0383 







General  eummary. 

Tensile  atran^h  per  aqnare  Inch  of  original  section ponnda . . 

Elastic  limit  per  square  inch  Qf  original  section do . . . 

Elongation  per  inch  after  rupture inch. . 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Bednction  in  diameter  at  point  of  rupture do. ..       

Bednctlon  in  area  after  rupture,  per  cent  of  original  section 23.9 

Position  of  rupture ".70  from  neck 

Character  of  broken  surface granular,  60  per  cent;  dullailky,  40  per  cent;  irregular  surface; 

minute  cracks  developed  in  surface  of  atem. 
Elongation  of  inch  aectiona ".22*.  ".14,  'Ml 


94.960 

42,000 

.1567 

001367 

065 


126  10-INCH   DISAPPEARING   GUN   CARRIAGE. 

No.  63:^7. 

Sample  taken  from  Same  Piston  Rod  as  No.  5519. 


k— 

4" 

— ^ 

—    K^    — 

t 

Q) 

» 

« 

^ 

L__  A.... 

i 

Sectional  area,  1.00  square  inch. 

Tensile  strength,  117,650  poands  per  square  inch. 

Fractured  in  end  at  root  of  thread.    Appearance  granular. 

10-inoh  DISAPPEAEnrO  CARRIAGE. 

Specimens  from  End  of  Gun  Lever  Axle  (Crop  Ends  of 

forgings). 

No.  8373. 


Sectional  area,  .20  square  inch. 

Elastic  limit,  7,700  pounds=38,500  pounds  per  square  inch. 
Tensile  strength,  18,980  pound8=94,900  pounds  per  square  inch. 
Elongation  in  2  inches,  ''.31=15.5  per  cent. 
Elongation  of  inch  sections,  ".12,  ".19*. 
Diameter  at  fracture,  ".45;  area,  .159  square  inch. 
Contraction  of  area,  20.5  per  cent. 

Appearance  of  fracture,  granular,  with  dull,  silky  metal. 
Suriface  of  specimen  in  vicinity  of  fracture  broken  with  minute  sur- 
face cracks. 

Tenacity  Specimen  from  Same  Piece  prom  Whence  No.  8373 

WAS  Taken. 

No.  8374. 


T 
i 


t'lS9  aiam. 

Sectional  area,  1.00  square  inch. 
Tensile  strength,  102,100  pounds  per  square  inch. 
Fractured  at  root  of  thread  in  the  head.    Nofc  fractured  in  the  grooved 
section. 
Appearance  of  fracture,  granular. 


10-INCH   DISAPPEARING   GUN   CAHBIAGE. 
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10-INCH   DISAPPEARING    GUN   CARRIAGE. 


Cast  Iron  Used  in  Construction  of  10"  Disappearing 

Carriage. 


No.  of 
test. 


5261 
5269 
5270 
5271 
5272 
5273 
5274 
5275 
5276 
5277 
5278 
5279 
5280 
5281 
5282 
5283 
5284 


Tonsilo  strength. 

Nuraberj*. 

Diamo- 
tor. 

Sectional 
area. 

Total. 

Per 
square 

Appearance  of  fracture. 

inch. 

Inches. 

Sq.  in. 
1.00 

Pounds. 

Pounds. 

20 

1.129 

24,920 

24,920 

Fine  {granular,  dark  gray. 

1,  P-12840 .... 

1.129 

1.00 

14.480 

14,  480 

Do. 

...do 

1. 129 

1.00 

14.070 

14. 070 

Do. 

2,  P-12840 .... 

1. 129 

1.00 

20.010 

20.  010 

Do. 

...do 

1.120 

1.00 

19,  600 

19,600 

Do. 

3,  P-12840.... 

1.129 

1.00 

15,990 

15,990 

Do. 

...do 

1.129 

1.00 

16,  300 

16,  300 

D(K 

4,  P-12840 .... 

1.129 

1.00 

14,  7H0 

14, 780 

Do. 

...do 

1.129 

1.00 

15,100 

15,10U 

Do. 

5,  P-12840.... 

1.129 

1.00 

19,300 

19,300 

Do. 

...do 

1.129 

1.00 

18,  32(» 

18, 320 

Do. 

6,  P-12840.... 

1.129 

1.00 

16.  630 

16,630 

Do. 

...do 

1. 129 

1.00 

16,  050 

16,050 

Do. 

7,  P-12840.... 

1.129 

1.00 

13.400 

13,  400 

Do. 

...do 

1.129 

1.00 

13,490 

13,  490 

Do. 

8,  P-12840 .... 

1.129 

1.00 

13,380 

13,  380 

Do. 

...do 

1.129 

1  00 

13,  810 

13,810 

Do. 

Cast  Iron  for  Counterweight  Base  Plate,  10"  Disap 
FEARING  Carriage. 


Xo.of 

test. 

Numbers. 

Diame- 
ter. 

Inches. 
.81 
.81 
1.129 

1.129 

Sectional 
area. 



fiq.in. 
.515 
.515 
1.00 

1.00 

Tensile  e 
Total. 

trencrth. 

Per 

B<inare 

inch. 

Pounds. 
15.  750 
17.460 

16, 380 

A])]M*4U-auoe  of  fracturo. 

5305 
5306 
5331 

5332 

P  12840-9  . . . . 

do 

12840-10 

do 

Pounds. 
8,110 
8,990 
18,  330 

16,380 

Vitw  granular,  gray. 

D... 
Fin«  ^rranular.   dark   ;jray : 
one  Hide  medium  tine  gran- 
ular. 
Do. 

Base  Ring  and  Traversb  Circle  for  10"  Disappearing 

('ARRIAGE. 


33, 120 
34.  280 
36,  810 


Appearance  of  fracture. 


Fine   granular,    dark  gray, 
spongy  spo*  near  circ. 
Fine  granular. 

Do. 
Fino  granular,  granitic. 


aHas  stem  0|  inches  long;  other  specimens  are  grooved  form. 


10-INCH   DISAPPEARING   GUN   CARRIAGE. 

CAST  lEOir. 

Casting  of  Base  Bing  and  Bear  Traverse  Circle. 

Ko.  5388. 
Marks,  D2. 
Diameter,  1".135. 
Sectional  area,  1.01  square  inch. 
Gauged  length,  10''. 
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ApplifMi  loads. 


BlonpUon  Ifo^jjj*. Permwient 
per  Inch.  |«^;^„eh.      •    *«*• 


Successive 
I)eriuanent 
I        set. 


Bemarka. 


Pounds. 
1,010 

2,oao 

3,030 
4.040 
5,050 
6.060 
7,070 
8,080 
9,090 
10,100 
11,110 
12,120 
13,130 
14, 140 
15,150 
16,160 
17, 170 
18,180 
19,100 
20,200 
21,210 


Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,UU0 

to.  000 

21,000 


l7ieh. 
0. 

.00007 
.00012 
.00020 
.00028 
.00036 
.00045 
.00054 
.00064 
.00077 
.00089 
.00102 
.00119 
.00137 
.00159 
.00184 
. 00218 
.00261 
.00309 
.00385 
.00498 


Inch. 
0. 
.00007 
.00005 
.00008 
.00008 
.00008 
.00009 
.00009 
.00010 
.00013 
.00012 
.00013 
.00017 
.00018 
.00022 
.00025 
.00034 
.00043 
.00048 
.00076 
.00113 


Inch. 


Inch. 


Initial  load. 


.00008 


.00008 


Tensile  strength. 


Fractured  at  the  neck.    Appearance  flue  granular. 
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10-INCH   DISAPPEARING    GUN    CARRIAGE. 


CAST  ntoir. 


Fo.  5389. 


Marks,  E  3. 

Diameter,  l'M35. 

Sectional  area,  1.01  square  inch. 

Gauged  length,  10". 


Applied  loads. 

Eloneation 
per  Inch. 

Snocessiye 
eloDsation 
perlnch. 

Permanent 
set. 

Snocessive 

permanent 

set. 

Remarks. 

ToUl. 

PerMoare 
inoh. 

Pounda. 

l,Olu 

2,020 

3,030 

4,040 

6,050 

6,060 

7,070 

8,080 

9,090 

10,100 

11, 110 

12,120 

13,130 

14,140 

15,150 

16.160 

17, 170 

18,180 

19,190 

20.200 

21,210 

22,220 

28,280 

24,240 

25,250 

26,260 

27,270 

28.280 

29,290 

30,300 

31,980 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26,000 

27.000 

28,000 

29,000 

30,000 

31,660 

Jneh. 

0. 

.00005 
.00010 
.00016 
.00021 
.00029 
.00034 
00041 
.00048 
.00055 
.00061 
.00070 
.00078 
.00084 
.00093 
.00103 
.00113 
.00124 
.00134 
.00150 
.00163 
.00179 
.00200 
.00220 
.00244 
.00272 
.00311 
.00354 
.00409 
.00476 

Inch. 
0. 

.00005 
.00005 
.00006 
.00005 
.00008 
.00005 
.00007 
.00007 
.00007 
.00006 
.00009 
.00008 
.00006 
.00009 
.00010 
.  00010 
.  00011 
.00010 
.00016 
.00013 
.00016 
.00021 
.00020 
.00024 
.00028 
.00039 
.00043 
.00055 
.00067 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 
Tenailo  Htren|i^th. 

1 

0. 

.00002 

.00002 

.00010 

.00008 

.00029 

.00019 



.00078 

.00049 

1 

.00264 

.  0:)176 



Fractured  at  the  neck.    Appearance  fine  granular. 
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FBOOF  8TBES8  APPLIED  TO  PISTON  BODS  FOB  10''  DISAPPEABIHO 

GABBIAOES. 

The  rods,  were  secured  in  tlie  testing  machine  at  one  end  by  means 
of  the  nuts  on  the  rods,  at  the  other  end  by  friction  grip. 
Finished  rods  turned  to  4"  diameter. 
Unfinished  rods  turned  to  4".0G  diameter. 
Tensile  stress  applied  110,000  pounds  total. 


No.  of 
test. 


8375 
8376 
8377 
8378 
8379 


MarkR. 


6682  l^F,. 
6582  B4F,. 
6582  lis  ^\' 
6582  B4F,. 
6040  ]<3  F,. 
6493  B.F,. 
6493  B,Fx. 


6  rods,  no  marks. 


Condition. 


Finished 

...do 

Unfiuislied 

...do 

FiniHhed 

...do 

...do 

...do 

...do 

...do 

I'lnislied    except 
threading. 


Manufacturer. 


Kilby  MannfaotnrinK  Co.,  Cleveland,  Ohio. 

The  Bethlehem  Iron  Co.,  South  Bethlehem,  Pa. 
Watertown  Arsenal  shops. 


PBOOE   8TBESS  APPLIED  TO  EIGHT  SVSPEITSIOH  BODS  POB  IC' 
DISAPPEABIHO  GABBIAOES. 

liods  from  Watertown  Arsenal  shops. 
Bods  4i"  diameter  witli  eyes  8''  diameter. 

Secured  in  the  testing  machine  by  friction  grip  over  heads,  and  by 
pulling  against  nut  at  opposite  end. 
Tensile  stress  applied  175,000  x)ounds  total. 

PBOOE  STBESS  APPLIED  TO  TWO  PISTOIT  BODS  FOB  16''  GUH  GAB- 
BIAOES, OLD  MODEL. 

Diameter  of  rods,  3". 

Diameter  at  end  carrying  nut,  2".90. 

Diameter  at  root  of  thread,  2''. 70. 

Loaded  against  nut  at  one  end  and  collars  of  cross  head  at  the  otlier« 

Fo.  8511. 

Two  hundred  and  ten  thousand  pounds  tension  applied,  causing  a 
permanent  set  of  ''.32. 

Ko.  8512. 

Two  hundred  and  ten  thousand  pounds  tension  applied,  causing  a 
permanent  set  of  ".26. 


STEEL  FOR  USE  IN  CONSTRUCTION  OF  ROCK 
ISLAND  BRIDGE. 
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Marks,  2". 

Diameter,  ".664. 

Sectioual  area,  .25  square  inch. 

Length  of  stem,  8". 

Gauged  length,  G". 


No.  6472. 


Applied  loadB. 

Elonffaiion 
per  Inch. 

Successivo 
elongation 
per  mch. 

Permanent 
net. 

SnccesBive 

Iiermanent 

aet. 

Remarks. 

Total. 

Pound*. 
250 
1,250 
2,500 
5,000 
7,500 
9,500 

8,750 
9,000 
9,250 
9,500 
9,750 
10.000 
10,250 
10,500 
10,750 
11,000 
11, 500 
12,000 
12,500 
13,000 

Por  Hqaare 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
38,000 

35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
50,000 
S9  nnn 

Inch. 
0. 

.000150 
.000317 
.000650 
.000983 
.001267 

.004083 

.006000  ' 

.009167 

.019000 

.019600 

.021300 

.022417 

.024383 

.026333 

.028333 

.032833 

.0400 

.0467 

.0550 

.0633 

.0750 

.0950 

.1167 

.1783 

.2183 

Inch. 
0. 
.000150 
.000167 
.000333 
.000333 
.000284 

.002816 

.001917 

.003167 

.009833 

.000600 

.001700 

.001117 

.001966 

. 001950 

.002000 

.004600 

.007167 

.0067 

.0083 

.0083 

.0117 

.0200 

.0217 

.0616 

.0400 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit 
Load  fell. 

Tensile  strength. 

0. 
.000033 

.000033 

13,500    1        54;  000 
14,000    1        56,000 
14.500    1        58,000 
15,000    1        60,000 
15.500    1        62,000 
15, 540    1        62. 160 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    62,160 

Elastic  limit  per  square  inch  of  original  section do...    38,000 

Elongation  per  inch  after  rupture  (in  8  inches) inch..      .2426 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001267 

Ked action  in  diameter  at  point  of  rupture do . . .        .144 

Seduction  in  area  after  rupture,  percent  of  original  section 4^.6 

Position  of  rupture 3".l  from  neck 

Character  of  hroken  surface... silky 

Elongationof  inch  sections.... ".18,  ".22,  ".43*,  ".25,  ".24,  ".22,  ".20,  ".20 
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Marks,  6. 

Diameter,  ".564. 

Sectioual  area,  .25  square  inch. 

Length  of  stem,  8". 

Gauged  length,  6". 


No.  5473. 


Applied  loads. 


Total. 


Pounds. 
250 
1,  2riO 
2,500 
5,000 
7, 5()0 
8,750 
9,000 
9,250 

8,750 
9,000 
9,250 
9,500 
9,750 
10, 000 
10,500 
11.000 

11,  r.oo 

12.  (-00 

12,  f.(Mj 

13,  0(»0 

13.  500 

14,  (.00 

14,  500 

15,  000 
15.  500 
15, 570 


l*or  square 
'       inch. 


Pounds. 

1.000 

5,  (KM) 

10,  000 

20. IKH) 

30.  UOO 

35.  000 

36.  000 

37.  000 

35,  000 
30,  (HHI 

37.  (KKJ 

38.  UOO 
39,000 
40.  000 
42.  000 
44.000 
40.  000 
48.  OOO 
50.  000 
52,  0(N) 
54.  000 
56,  000 
58,000 
60, 000 
02,  000 
62,  280 


Elongation 
per  inch. 


Inch. 
0. 

.000150 
.000317 
.(M»oC67 
.001017 
. 001200 
.0012.33 
. 001333 

. 002033 
.  00.^»:i3.3 
.010007 
.017807 
.flllMiOO 
. 020007 
.  025(»33 

.  02h:{:{3 

.  0333 
.moo 
.0407 

.  o.'i:;3 

.  (M133 
.  0733 
.  0900 
.1167 
.  1633 
.19K3 


Surc«'Hsivc 
ehui^iJition 
I>cr  inch. 

Ponnstnont 
set. 

huih. 

0. 
0. 

Succosslve 

permanent 

Bet. 

Inch. 
0. 

Kemarka. 

Inch. 
0. 

.0(K)15<( 

Initial  load. 

Elsustic  limit. 
Load  f«ll. 

Tensile  strength. 

.  0(X)lfi7 

.  OOOSfiO 

.  0(K)3.'>0 
.000183 
.  000033 
.000100 

.000017 
.  IK)0033 

.0(KM)17 
.000016 

. 000700 

• 

.  IH.)3300 

.011334 

001200 

.  001 133 

001907 

ootooo 

,  00.5300 



. 004067 

.  0007 

.0007 



.0006 

.  0100 

.0100 



.0167 

.  0207 

.  0466 

.  0350 

(ieneral  summary. 

TcDRile  strength  ]«»r  Rqiiaro  inch  of  original  s«'Ction pounds..     62,280 

Ehuitic  limit  per  .>*nnan»  inch  u\  miniiiiil  Koction do.- .     36,  000 

Elongation  jM-r  iiuh  aft^-r  ru])ture  (iu  8  iiiohe.^) inch..       .25.38 

Elongation  ]M'r  inrh  under  strain  at  »*la.Mtic  limit do.. .  .001233 

lUnlurtion  in  tliaiiu-1*T  at  point  ol'rnptun' .' do...        .  144 

ICediK'tion  in  an'a  alter  rupture,  jHsr  tvnt  of  original  wction 44.6 

Position  of  rupture 4".4  fbom  ner-k 

Character  of  brokon  Hurface silky 

Elongation  of  inch  sections ".19,  ".26,  ".28,  ".28,  ".44*,  ".22,  ".19,  '.17 
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THE  RESISTANCE  OF  BANDED  SHELLS  WHEN  FORCED 
THROUGH  THE  BORES  OF  RIFLED  GUNS. 


Ul 


THE    RESIST ANCK    OF    BANDED   SHELLS   IN   GUNS.  143 


THE  RESISTAirCE  OF  BAITDED  SHELLS  WHEIT  FOECED  THEOUGH 
THE  BORES  OF  EIFLED  GUITS. 

Ouns  of  five  different  calibers  are  represented  in  these  tests — 3.2  inch 
B.  L.  field  guns,  5-inch  B.  L.  siege  rifle,  7-inch  B.  L.  siege  howitzer, 
8-inch  B.  L.  seacoast  gun,  and  10  inch  B.  L.  seacoast  gun. 

Through  the  bore  of  these  guns  copper  banded  shells  were  forced, 
and  the  resistance  of  tb<*.  shell  measured  at  frequent  intervals  along  the 
length  of  travel  in  the  guns. 

The 3.2inch,  5-inch,  and  7-inch  guns  were  experimented  upon  in  the 
testing  machine;  the  two  larger  caliber  guns  were  experimented  with 
in  the  arsenal  erecting  shop. 

The  resistances  in  the  latter  two  were  ascertained  with  a  pressure 
gauge  attached  to  hydraulic  piping  near  the  powder  cliamber.  A 
piston  with  leather  ])acking  in  the  i)owder  chamber  afforded  tiie  neces- 
sary means  for  forcing  the  shell  along  the  bore,  followers  being  intro 
duced  between  the  i)iston  and  the  sliell  as  the  stroke  of  the  piston, 
limited  by  the  powder  chamber,  was  successively  exhausted. 

The  rate  of  piston  speed  was  .093  foot  per  minute  in  the  8-inch  gun 
and  .053  foot  per  minute  in  the  10-inch  gun,  these  rates  of  speed  being 
maintained  throughout  each  of  these  two  ex])eriments. 

The  guns  experimented  upon  with  the  testing  machine  had  their 
shells  pushed  through  the  bores  by  means  of  a  long  follower.  It  was 
necessary,  however,  to  interrupt  the  tests  after  each  24  inches  travel, 
to  permit  taking  a  new  stroke  with  the  piston  of  the  testing  machine. 

The  rate  of  travel  of  the  shells  ranged  from  .2  to  .4  foot  per  minute, 
in  some  instances  exceeding  .5  foot  per  minute. 

At  the  commencement  of  each  test  the  shells  were  forced  very  slowly 
until  the  bands  were  fully  engaged  in  the  rifling.  During  the  remainder 
of  each  test  a  more  rapid  travel  of  the  shell  was  maintained. 

A  first  crest  in  the  resistance  was  found  when  the  travel  of  the  shell 
was  between  the  limit  of  about  ".40  to  ''.70.  Tlie  second  crest  occurred 
when  the  shell  reached  about  the  end  of  the  forcing  cone  in  those  guns 
which  had  this  feature. 

In  the  model  of  1890,  rifling  of  increasing  twist,  a  second  and  higher 
crest  was  found  at  6  inches  travel,  and  in  the  Driggs-Schroeder  gun 
the  second  crest  occurred  at  about  the  same  place,  but  in  the  latter 
gun  some  of  these  subsequent  waves  of  increased  resistance  did  not 
reach  so  high  limits  as  those  first  met. 

The  bore  of  the  gun,  model  1885,  was  not  in  so  smooth  condition  as 
the  other  two  guns  of  the  same  caliber,  and  to  this  cause  is  attributed 
the  higher  resistance  of  the  shells  in  the  bore. 

Three  blank  cartridges,  1  pound  mortar  powder  each,  were  fired  in 
model  1885  gun,  for  the  purpose  of  fouling  the  bore.  The  resistance  of 
the  shell  in  the  test  which  followed  reached  the  maximum  107,100  total 
pounds,  or  13,317  pounds  per  square  inch  on  the  base  of  the  shell. 

After  passing  the  crests  of  high  resistance  there  was  a  gradual  tend- 
ency to  decrease  the  resistance,  as  the  shell  traveled  along  the  chase 
of  the  guns. 

There  were  instances  in  which  a  shar])  increase  occurred  when  the 
band  had  nearly  reached  the  muzzle  of  the  gun,  which  was  attributed 
to  the  XK)int  of  the  shell  falling,  having  passed  out  of  the  bore,  a  wedge 
action  taking  place. 

The  resistance  of  the  band  was  in  some  degree  dei>endent  upon  the 
manipulation  of  the  testing  machine. 
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Under  a  fairly  uniforai  rate  of  speed  the  resistance  of  the  shell  was 
not  subject  to  wide  variations.  When  the  travel  of  the  shell  was 
stopped  at  the  end  of  each  stroke  of  the  piston  of  the  testing  machine, 
the  cessation  of  motion  was  frequently  accompanied  by  a  decided 
increase  in  the  resistance  of  the  shell. 

After  the  piston  had  stopped  for  an  interval  of  several  minutes  the 
seemingly  reflex  action  of  the  copper  band  continued,  and  further 
increased  the  load  which  was  on  the  base  of  the  shell. 

There  was  usually  a  momentary  increase  in  resistance  accompanying 
the  beginning  of  a  new  stroke  of  the  piston. 

In  test  No.  8367,  7-inch  howitzer,  the  speed  of  the  shell  was  inten- 
tionally varied  so  as  to  maintain  a  resistance  of  70,000  pounds  for  a 
time,  and  then  by  a  slow  piston  movement  the  resistance  was  maintained 
at  60,000  pounds. 

Experiments  were  made  with  special  bands  on  3.2-inch  shell,  which 
were  forced  through  theDriggs-Schroeder  gun. 

These  bands  offered  less  metal  to  sliear  and  displace  by  the  lands  of 
the  gun  than  the  regular  bands,  and  lower  resistances  were  found  in 
their  use. 

In  the  following  table  are  shown  the  maximum  resistance  and  the 
distance  the  shell  had  traveled  at  the  time,  in  the  different  experiments. 
Where  two  sets  of  figures  are  given,  they  refer  to  the  two  crests  of 
high  resistance  shown  in  the  same  experiment. 

Only  those  experiments  are  indicated  in  this  table  where  the  regular 
bands  were  used. 

The  pressures  per  square  inch  are  computed  on  the  nominal  diameter 
of  the  bore  of  gun. 

S.g'INCH  B,  X.  STEEL  FIELD  RIFLE.     MODEL  1885, 


No.  of 
tost. 

Travel  of 
BheU. 

Besistanoe. 

Remarks. 

Total. 

Per  square 
inch. 

8303 
8394 
8396 

8306 

8399 

8400 

Indus. 

0.64+ 

.72 

.68 

/        .62 

\      7.00 

.45 

.54 

Pounds. 
99,200 
72,900 
72,500 
70.600 
107, 100 
50,800 
51,000 

Pounds. 

12,335 
9,064 
9,015 
8,779 

13,317 
7,063 
6,342 

JGim  foaled. 

^.t'lNCH  DRIGGS-SCHBOEDER  B.  L.  STEEL  FIELD  RIFLE. 


8301 

/      0.37 
\      6.00 

37,000 

4,601 

26.600 

3,308 

8302 

f        .43 
\      6.00 

41,300 

5,136 

38.300 

4,762 

8402 

r       .45 
\      8.00 

38,600 

4.800 

40,600 

5,048 

8403 

/        .37 
\      6.00 

44,200 

5.406 

40,400 

5,203 

8552 

r        .41 
\    10.00 

41.400 

5,148 

60,000 

7,461 

S,2~INCn  B.  L.  STEEL  FIELD  RIFLE.     MODEL  1890. 


r      0.38 
{       6.00 
\      0.33+ 

45.600 

5,670 

8628 

51,000 

6,342 

60,400 

7,510 

Momentary. 

8620 

f        .40 
\      6.00 

37,100 

4,613 

44,800 

5.571 
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8369 

8370 

/      0.58 
\    15.50 

f        .56 
\    14.00 

89,000 
104,200 

68,500 
103,800 

4,633 
5.307 

3.489 
5,261 

• 
• 

7'INCH  B.  L,  STEEL  SIEGE  HOWITZER.    MODEL  1890. 


8367 
8368 
8361 

/      0.70 
\    21.30 

/        .60+ 
\    18.87 

f        .80 
\    20.00± 

88.600 
85,000 

100,500 
103,700 

129,000 
138,000 

2,808 
2,209 

2,611 
2,694 

3,352 
3,586 

8-INCH  B.  L.  RIFLE,  STEEL.    MODEL  1888. 


8371 


U 


50 
50  i: 


243,120 
188,540 


4,837 
3,751 


10-INCH  B.  L.  RIFLE,  STEEL.     MODEL  1888,  MODIFIED. 


8504 


/   1.60 
\  52  to  54 


312,770 
265,200 


3,982 
3,877 


On  the  diagrams,  the  full  lines  represent  the  curves  of  resistance, 
the  dotted  lines  the  curves  of  velocity  of  the  shells. 

S.2-INCH  B.  L.  STEEL  FIELD  RIFLE.     MODEL  1885. 

No.  8393. 

p*  Watervliet  Arsenal. 
Gun  branded  at  muzzle^  830  lbs.    No.  26. 

Vl.  M.  1890." 

Dimensions  of  band  same  as  in  test  No.  8391. 

Shell  pushed  through  the  gun. 

Bore  of  gun  in  a  thoroughly  greased  condition. 


Resistanoe. 

DisUDce   Velocity 

Mhell      1       per 
traveled.!  minute. 

1 

Time  of 
otwervationii. 

Remarks. 

roundt. 
1,000 
5,000 
10,000 
15.000 
20,000 
30.000 
40,000 
50,000 
55,000 
60,000 
65,000 
70,000 
75,000 
80,000 
90,000 
95.300 
98,300 

IncKes. 
0. 

.02 

.05 

.08 

.10 

.16 

.22 

.27 

.30 

.34 

.36 

.39 

.42 

.46 

.64 

.62 

.64 

Foot. 

A.   m.    a. 

3    34    45 
35    00 
35    25 

35  45 

36  15 

36  50 

37  30 

38  35 

39  20 

40  05 

40  45 

41  40 

42  20 
3    43    00 

44  15 

45  10 
45    45 

0.005 

H.  Doc.  131 10 
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No.  839?— Continued. 


Distance 

Velocity 

•Time  of 

Resistance. 

shell 
traveled. 

minute. 
Foot. 

obRervations. 
h.  m.   *. 

Remarks. 

Pounds. 

1 

99,200 

Tlirob,  and  load  fell.    Then  followed  a  serieH 
:?f  throbs,  the  lowl  flnc.tiiating  between  70,000 

and  85,000  ponndH. 

72,000 

.97 

.009 

3    48    00 

Tesit  interrnpted  to  recenter  follower, 
'lent  n-Miimed. 

3    56    00 

74  000 

57    OU 

Throb:  load  fell. 

57,000 

*"'i.'66"*" 

62.000 
59,400 

1  02 

Throb. 

1.90 

"""".622" 

"'3"59"36" 

50. 000 

2.45 

.092 

•   4     00     00 

47,200 

3.00 

.  l.'ia 

00     18 

45,600 

4.00 

.208 

00    42 

44,500 

5.00 

.152 

01     15 

42.800 

6.00 

.152 

01    48 

40, 200 

8.00 

.154 

02     53 

36,200 

10.00 

.149 

04     00 
4    08    15 

Follow<'r  again  wn^entered. 

TeKt  reHumed. 

Throb. 

"""36."500*" 
32,000 

""ii*66"' 

'"""*69i"" 

"""4'"69"'io"' 

34,000 

12.00 

.227 

09    32 

35,000 

14.00 

.208 

10    20 

34,000 

16.00 

.200 

11     10 

30.600 

18.00 

.250 

11    60 

28,300 

20.00 

.227 

12    34 

29.200 

22.00 

.182 

13    29 

28,100 

23.00 

.172 

13    58 

New  Htroke  of  piston. 

29,000 

4    22    50 

Test  resumed. 

27,200 

24.66 

—  ■■--- 

23    40 

23,100 

25.00 

24    08 

22,800 

27.00 

.263 

24    46 

i  Throbs. 

24,200 

29.00 

.238 

25    28 

24,200 

31.00 

.278 

26    04 

23,100 

33.00 

.333 

26    34 

J 

21.000 

35.00 

.323 

27    05 

Throbs  nearly  ceased. 

19,800 

37.00 

.370 

27    32 

21,  500 
22.500 

:«).  00 
41.00 

.333 
.357 

28    02 
28    30 

>  ThrobH,  less  violent. 

22.400 

43.00 

.357 

28    58 

22,600 

45.00 

.333 

29    28 

22.100 

46.00 

.333 

29    43 
4    38    10 

New  stroke  of  piston. 

T«'8t  resumed. 

Maximum  momentary  resistance. 

"""26,'666  " 
19,iH)0 

'47.' 66" 

""'4  '39' "36" 

21,600 

48.00 

.227 

39    52 

17,300 

50.00 

.250 

40    32 

19,200 

52.00 

.270 

41     09 

19,700 

54.00 

.278 

41    45 

17.600 

56  00 

.270 

42    22 

11,200 

58.00 

.333 

43    02 

14. 800 

60.00 

.294 

43    36 

8,600 

62. 00 

.263 

44     14 

7,100 

64  00 

.238 

44    56 

6,300 

66  00 

.313 

45    28 

9.300 

Crt.OO 

.278 

46    04 

10,600 

69.00 

.313 

46    20 

10,600 

70.00 

.250 

46    40 
4    51    20 

New  stroke  of  piston. 

Test  resumed. 

Maximum  momentary  resistance. 

""ii"26o"' 

4,100 

""7l66"" 

■**".'677" 

"*4"52"25'" 

Diameter  of  band  after  the  test 


Over  lands  in  the  copper,  3".32. 
Over  grooves  in  the  copper,  3".21. 


t^  Ajig   e>&   tfjc"  tf»'  ee    ^    7^ 
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Bore  of  ^n  waiShed  with  soda  water  and  a  new  shell  i)ushed  through. 
Dimensions  of  band  same  as  in  test  No.  8391. 


BesiBtance. 
Pounds. 

Distanoe 

shell 
traveled. 

Velocity 
miDute. 

Time  of 
observations. 

Remarks. 

Foot. 

h.  m.    a. 

1,000 

0. 

9    05    10 

5,000 

.02 

10,000 

.06 

05    45 

15,000 

.09 

20,000 

.12 

66"46" 

30,000 

.18 

" ^ 

40.000 
50,000 

.26 

.35 

08    50  " 

55,000 

.40 

00,000 

.44 

16*35" 

65,000 

.48 

70,000 

.58 

12*25 

72.900 

.72 

"o.oos" 

13    00 

67,000 
62,000 

.96 

13    45 

1.11 

14    12 

60.000 

1.34 

14    32 

58,200 

1.66 

15    18 

56,000 

2.00 

"".'637" 

15    52 

56,800 
52,000 

2.90 

3.00 

""."646" 

**"9"'i7"46" 

44,000 

4.00 

.059 

19    05 

Increasinj^the  speed  appeared  to  lower  the  re- 
sistance. 

38,500 

6.00 

.143 

9    20    16 

Load  jB^radnoIly  increased. 

51,000 
20,500 

45,000 

A  throb  occurred,  the  load  falling  to  29,500. 

Load  gradually  brought  up  to  4.'3,000. 
Speed  now  suadeuly  increased. 

""6.67" 

86.000 
43,000 

Eeaistanoe  while  under  rapid  movement  of  the 
shell. 

7.10 

.......... 

9    31    30 

38,400 

8.00 

32    00 

40,800 

10.00 

.154 

33    05 

40,200 

12.00 

.256 

33    44 

40.500 

14.00 

.278 

34    20 

37,700 

16.00 

.222 

35    05 

34,000 

18.00 

.370 

35    32 

35,300 

20.00 

.217 

36    18 

35,800 

22.00 

.250 

36    58 

35,900 

24.00 

.256 

37    37 
10    10    45 

New  stroke  of  piston. 
Test  resumed. 

Momentary   resistance    followed    by    sudden 
throb. 

"  "46*666" 

24,000 
30,600 

Load  after  throb. 

"'25.66" 

"'"".'636" 

"i6"i3"36'* 

31, 100 

26.00 

.250 

13    50 

31,400 

28.00 

.250 

14    30 

31,800 

30.00 

.263 

15    08 

Brief  interruption  in  test. 

29,300 

82.00 

}      .233 

r         16    49 
\          17    32 

29,200 

34.00 

27,300 

86.00 

.250 

18    12 

26.000 

38.00 

.256 

18    51 

28,900 

40.00 

.256 

19    30 

29,200 

42.00 

.286 

20    05 

28,800 

44.00 

.303 

20    38 

28,200 

46.00 

.313 

21    10 

26,600 

47.00 

.263 

21    29 

28,000 

47.68 

New  stroke  of  piston. 

10    31    00 
81    20 

Teat  resumed. 
Momentary  resistance. 

""36,"666" 
24.300 

""48."68" 

""."686" 

81    58 

22,400 

49.68 

.238 

32    19 

24,200 

51.68 

.233 

10    83    02 

24,400 

53.68 

.270 

33    89 

22,800 

55.68 

.286 

34    14 

15,800 

67.68 

.294 

34    48 

18,200 

59.68 

.294 

35    22 

13,300 

61.68 

.263 

36    00 

11,500 

68.68 

•313 

36    32 

10.600 

65.68 

.278 

37    08 

13,300 

67.68 

.294 

37    42 

12,200 

69.68 

.303 

38    15 

9,200 

70.68 

.333 

38    80 
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No.  8395. 

Bore  of  gun  well  lubricated  with  heavy  cylinder  oil,  and  a  new  shell 
pushed  through  the  gun. 
Dimensions  of  band  same  as  in  previous  tests. 


Distance 

Velocity 

Time  of 
observations. 

Reelstanoe. 

shell 
traveled. 

mmute. 

Kemarks. 

Pounds. 

Inches, 

Foot. 

h.  m.   «. 

2,400 

0. 

0. 

2    18    30 

5,000 
10,000 
15,000 
20,000 
80,000 
40,000 
50,000 
55,000 

.01 

.02 

io  26' 

.06 

.11 

.19 

26  is 

.26 

.34 

22"26 

.48 

60,000 
85,000 
70,000 
72,200 

.41 

24    26 

• 

.45 

.53 

25    50 

.61 

26    20 

72,500 

.68 

■■*.'666"" 

26    45 

70,000 
67,000 
64.600 

.80 

27    15 

.92 

27    35 

1.00 

"  ".'623"" 

27    55 

62,000 
60,000 
58,000 
52,400 

1.20 

2    28    30 

1.42 

29    10 

1.60 

30    00 

2.00 

".'632"* 

30    30 

38,500 

4.00 

.161 

31    32 

38.900 

6.00 

.208 

32    20 

40.200 

8.00 

.222 

33    05 

41,500 

10.00 

.333 

33    35 

40,500 

12.00 

.200 

34    25 

38,900 

14.00 

.233 

35    08 

36,400 

16.00 

.270 

35    45 

34,100 

18.00 

.2.33 

36    28 

35,500 

20.00 

.238 

37    10 

34,900 

22.00 

.263 

37    48 

36,100 

23.00 

.250 

38    08 

36,200 

24.00 

.260 

38    28 

2    48    00 
48    40 

New  stroke  of  piston. 
Teat  resumed. 
Momentary  resistance. 
Throb. 

"iiVioo" 

44,900 

33,100 

'   "25.66" 

'""."646"" 

'""2"56""65" 

31,800 

26.00 

.250 

50    25 

31,400 

28.00 

.333 

50    55 

31, 700 

30.00 

.286 

51    30 

38,900 

32.00 

.333 

52    00 

27,800 

34.00 

.313 

52    32 

26,300 

36.00 

.313 

53    04 

25.100 

38.00 

.333 

53    34 

27,900 

40.00 

.294 

2    54    08 

27.800 

42.00 

.323 

54    39 

26,000 

44.00 

.303 

55    12 

26,900 

46.00 

.313 

55    44 

25,000 

48.00 

.294 

56    18 
3    04    30 

New  stroke  of  piston. 
Teat  resumed. 

28,700 

05    15 

25,100 

''"49.'66" 

"".Oi's" 

06    15 

23,200 

50.00 

.217 

06    38 

24,100 

52.00 

.294 

07    12 

23,500 

54.00 

.370 

07    39 

22.200 

56.00 

.278 

08    15 

16.900 

58.00 

.833 

08    45 

19,200 

60.00 

.303 

09    18 

12,000 

62.00 

.313 

09    50 

11,200 

64.00 

.357 

10    18 

10,200 

66.00 

.400 

10    43 

14,300 
12,200 

""68.'66" 

"V345'"' 

11*12"' 

12,600 

70.00 

.476 

11    33 

6,000 

71.00 

a^ec 
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Bore  of  gnu  fonled  by  means  of  three  rounds  with  blank  cartridges 
of  1  poand  of  powder  each,  fired  immediately  before  testing. 

New  shell  pushed  through  the  gun  having  the  same  dimensions  of 
band  as  in  the  previous  tests. 

Test  began  about  ten  minutes  after  firing  the  third  round. 


Distance 

sheU 
traveled. 

Velocity 
minute. 

Foot. 

Time  of 
observations. 

Bemarks. 

Pound*. 

h.  m.     #. 

7.800 

0. 

0. 

4    04    50 

15,000 

.03 

20,000 

.07 

30.000 

.13 

65"  55 

40,000 

.22 

50,000 

.30 

00.000 

.37 

67"65" 

70,000 

.53 

70,000 

.62 

68,000 

.77 

68    35 

66.700 

1.00 

.......... 

09    10 

76,100 

2.00 

.oai 

10    10 

82.700 

3.00 

.143 

10    45 

92,300 

4.00 

.200 

n    10 

97,700 

5.00 

.200 

4    11    35 

101, 700 

6.00 

.217 

11     58 

107,100 

7.00 

.294 

12    15 

90,800 

8.00 

.167 

12    45 

96,300 

10.00 

.200 

13    35 

98.200 

12.00 

.250 

14    15 

92,800 

14.00 

.303 

14    48 

97,600 

16.00 

.333 

15    18 

79.600 

18.00 

.238 

16    00 

78.200 

20.00 

.313 

10    32 

78,800 

22.00 

^m 

17    05 

72.200 

24.00 

.303 

17    38 
4    24    59 

New  stroke  of  piston. 
Test  rCHiuned. 

""73,260  " 
71,000 

'  *25*o6" 

"".'652" 

26"36" 

63,500 

26.00 

.250 

26    55 

56,200 

28.00 

.233 

27    38 

56,400 

30.00 

.313 

28    10 

54,200 

32.00 

.333 

28    40 

53.400 

34.00 

.383 

29    10 

53.500 

36.00 

.333 

29    40 

49,900 

3S.00 

.333 

30    10 

61,900 

40.00 

.318 

80    42 

49.400 

42.00 

.357 

81    10 

48,900 

44.00 

.286 

31    45 

50,600 

46.00 

.333 

32    15 

51,100 

48.00 

.303 

4    82    48 

4    40    40 

New  stroke  of  piston. 
Test  resumed. 

""i9,*oo6" 

50,600 



"'49.06" 

"".'688" 

ii'io"' 

46,400 

50.00 

.200 

42    05 

44,900 

52.00 

.263 

42    43 

46,800 

54.00 

.833 

43    13 

42,000 

56.00 

.338 

43    43 

53,000 
49,0)0 

""68.*66" 

*"'."833" 

ii'is" 

45,900 

60.00 

.370 

44    82 

47.000 

62.00 

.385 

45    08 

50,200 

64.00 

.417 

45    32 

46,200 

06.00 

.357 

46    00 

43,200 

68.00 

.857 

46    28 

26,100 

70.00 

.455 

4    46    50 

5,000 

7L0O 

The  residue  of  the  powder  accumulated  in  front  of  the  band  on  the 
shell,  and  when  the  latter  reached  the  muzzle  of  tlie  gun  the  residue 
filled  the  space  between  the  shell  and  the  gun,  covering  about  1^''  in 
length  along  the  shell. 
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No.  8399. 

A  new  shell  with  band  of  same  dimensions  as  in  previous  tests 
pushed  througfh  the  gun  by  means  of  follower  mounted  on  the  anti- 
iriction  nut. 


Resistance. 

Distonce 

ahull 
traveled. 

Velocity 
miuiito. 

Time  of 
observations. 

Ramarli 

Pounds. 

Inches, 

Foot. 

A.      TO.      f. 

1.000 

0. 

0. 

10    27    20 

10,000 
20,000 
30,000 
40,000 
50,000 
55,000 

.03 

.08 

.14 

28    65 

.22 

.32 

.39 

56,800 

.45 

*'  ."oie" 

29"'46"" 

55,000 

.53 

30    04 

45,000 

.78 

80    32 

38,400 

1.00 

"  .'637  ' 

30    55 

33,000 

2.00 

.111 

31    40 

27,800 

4.00 

.192 

32    32 

29,000 

6.00 

.263 

33    10 

25,900 

8.00 

.263 

33    48 

25,600 

10.00 

.333 

34    18 

24,200 

12.00 

.345 

34    47 

21,500 

14.00 

.323 

10    35    18 

21,100 

16.00 

.370 

35    45 

19,800 

18.00 

.3H3 

36    15 

19,100 

20.00 

.417 

36    39 

18,600 

22.00 

.345 

87    08 

18,200 

23.00 

.500 

37    18 

18,100 

23.58 

.242 

37    30 
11    00    20 

New  stroke  of  piston. 
Test  resumed. 

""i'MOo" 

19,1U0 

""24.' 58** 

'".'om" 

6l"58  " 

19.200 

25.58 

.250 

02    18 

18, 200 

27.58 

.313 

02    50 

17,900 

29.58 

.333 

03    20 

16, 100 

81.58 

^400 

03    45 

16, 400* 

33.58 

.370 

04    12 

16,500 

35.58 

.357 

04    40 

14,600 

37.58 

.357 

05    08 

15,000 

39.58 

.357 

05    36 

15,400 

.41.58 

.417 

06    00 

15,500 

43.58 

.367 

06    28 

16,100 

45.58 

.385 

06    54 

16,100 

46.76 

.369 

07    10 
11    25    00 

New  stroke  of  piston. 
Test  resumed. 

"""i9,*266'" 
15,300 

'"'47.76" 

'".'071" 

26"i6" 

16,400 

48.76 

.200 

11    26    35 

17,300 

50.76 

.233 

27    18 

17,100 

52.76 

.333 

27    48 

16,500 

54.76 

.370 

28    15 

15,400 

56.76 

.435 

28    38 

14,500 

58.76 

.313 

29    10 

Test  interrupted. 

13,500 

60.76 

.250 

29    50 

12,000 

62.76 

.357 

30    18 

Te»t  intomipted. 
Te.st  resumed. 

11    35    00 
35    39 

"  "'ii,"766"' 

"64.76"' 

'"'.'256" 

12,200 

66.76 

.323 

36    10 

11,500 

68.76 

.357 

36    38 

11,400 

70.26 

.278 

37    05 
11    45    16 

New  stroke  of  piston. 
Tost  resumed. 

*""ii,"86o" 

"70."  28" 

fene^. 


f    ^   ^    tfg'    ^    S¥'    tfg'  S^     Xf 


&0.000 


TSjOOO 


00,000 


4^,000 


%3o,ooo 


A9,000 


CL/ 
O 


3l 


6f^  go  sC  SM-  se  ei  7» 
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No.  8400. 

Condition  of  test  same  as  No.  8399  excepting:  the  follower  is  gripped 
in  the  holder  jaws,  the  antifriction  nut  not  beinp:  used. 

Bore  of  gun  lubricated  with  heavy  cylinder  oil. 

Shell  pushed  through  the  gun.  Dimensions  of  band  same  as  in 
previous  tests. 


Resistance. 

Diataiico 

shell 
traveled. 

Volocity 
iniuat<*. 

Time  of 
ob8er>'ationB. 

Remarks. 

Poundt. 

Inches. 

Foot. 

h.    m.    s. 

1,000 

0. 

0. 

1    39    10 

10,000 

.04 

20,000 

.13 

30,000 

.23 

40,000 
50.  000  • 

.35 

.48 

4i"66" 

51,000 

.54 

"'"."oii" 

42*26" 

36,000 

.90 

31,000 

1.00 

""."6.57"' 



43    00 

28,200 

2.00 

.167 

43    30 

25,000 

4.00 

.26:{ 

44    08 

26. 100 

6.00 

.333 

44    38 

24,600 

8.00 

•313 

45    10 

Test  interrapted. 

24,400 

10.00 

.111 

1    46    40 

23,600 

12.00 

.357 

47    08 

22,300 

14.00 

.400 

47    83 

•  22, 100 

16.00 

.370 

48    00 

20.600 

18.00 

.385 

48    26 

21,000 

20.00 

.385 

48    52 

21,100 

22.00 

.435 

49    15 

21,000 

24.00 

.370 

49    43 

2    07    30 

New  stroke  of  piston. 
Test  resumed. 

"36,' 400 

30,300 

" '25.' bb" 

'"'.'ooi " 

68"25" 

19,500 

26.00 

.294 

08    42 

19,400 

28.  UO 

.278 

09    18 

19,700 

30.00 

.345 

00    47 

17,600 

32.00 

.357 

10    15 

17.300 

34.00 

.333 

10    45 

16,100 

36.00 

.370 

11     12 

• 

14.800 

38.00 

.333 

11    42 

16,500 

40. 00 

.385 

12    08 

16.100 

42.00 

.333 

12    38 

16.500 

44.00 

.250 

13    18 

15,700 

46.00 

.238 

14    00 

Test  interrupted. 

15,000 

48.00 

.208 

14    48 
2    30    00 

New  stroke  of  piston. 
Test  resumed. 

*"*2i,"666"" 

15.200 

"49.66" 

""'677" 

*"2"3i"65" 

15.800 

50.00 

.500 

31     15 

16,200 

52.00 

.333 

31    45 

16, 300 

54.00 

.303 

32    18 

15,300 

56.00 

.345 

32    47 

12. 700 

58.00 

.357 

33    15 

13.700 

60.00 

.385 

33    41 

10,800 

62.00 

.400 

34    06 

10,100 

04.00 

.385 

)4    32 

10,200 

66.00 

,:m 

35    02 

13,400 
11,200 

"68.06" 

""."333" 

35"32" 

11,400 

70.00 

.385 

35    58 

6,000 

71.00 
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S.2'INCH  DEIGGS-SCHROEDER  B.  L,  STEEL  FIELD  RIFLE, 

No.  8391. 

p*  Watervliet  Arsenjil. 
Gun  branded  at  muzzle^  815  lbs.    No.  1. 

\l).  A.  H.     1892." 


sUz  shed. 


i3bo 


k-  4r4    -^ 


Band.  . 
K-  750  -J 
K-    r^5     -H  1 


t 

T 

^ 

^ 

•5 


Shell  pushed  through  tlie  gun.    The  bore  of  the  gun  was  in  a 
thoroughly  greased  condition  when  this  shell  was  forced  through. 


DiatADce 

Reaistance. 

shell 

traveled. 

Pounds. 

Inehen. 

1,000 

0. 

20,000 

.04 

25,000 

.00 

25.500 

.13 

80,000 

.19 

37,000 

.37 

20,000 

.60 

17,500 

.85 

16,500 

1.14 

18,200 

1.30 

20,000 

1.54 

22,400 

2.00 

24,000 

3.00 

25.400 

4.00 

26,200 

5.00 

26.600 

6.00 

25,200 

7.00 

24,200 

8.00 

23,850 

9.00 

24,600 

10.00 

24,100 

11.00 

22.300 

12.00 

21,000 

13.00 

21,100 

14.00 

20,400 

15.00 

21,000 

16.00 

19.400 

18.00 

18,300 

20.00 

17,500 

22.00 

17,500 

23.00 

20,800 
20,100 
19,600 
20,500 
20,100 


23.00 
24.00 
25.00 
27.00 
20.00 
31.00 


Velocity 

per 
minute. 


Foot. 


.077 


.130 


.180 
.111 
.111 


.097 
.100 
.100 
.333 
.100 
.110 
.100 


.071 
.167 


.250 
.333 


Tim«  of 
observations 


ft.  m.  ff. 

0  03  20 

04  00 

04  20 

05  10 

05  40 

06  20 

06  40 

07  30 

08  30 

09  25 

10  05 

10  40 

11  45 
9  12  30 

13  10 

13  40 

14  20 

15  00 

15  35 

16  20 

17  05 

17  50 

18  35 

19  40 

20  30 

21  20 

22  50 
24  30 
26  00 
26  50 

9  40  00 

41  10 

41  40 

42  20 

43  00 
43  30 


Kemarks. 


Initial  load. 


New  stroke  of  piston. 


&?/^. 


So.i 

1 

1 

7*f.l 

^ 

r^f 

A 

(. 

f--t 

<K?.<.\ 

lOt 

p 

c 

(. 

1 — 

1 

J 

V 

s 

*r 

(I 

1? 

(I 

/? 

f 

4kf^ 

^ 

1 

,  •* 

-' 

^, 

^^ 

L. 

.^ 

/at 

s. 

s 

-^ 

.^ 

^ 

K 

V 

\ 

»J 

1 

— 

U 

1 

N 

O 


i 

■u 


Off  ^  so  e£  tfr  ee  t$' 
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Resifltance. 
PoundM. 

Distance 

shell 
traveled. 

Velocity 

|)er 
minute. 

Time  of 
observations. 

h.   m.     a. 

Remarka. 

Ineheit, 

Foot. 

20,000 

33.00 

.333 

44    00 

19. 100 

35.00 

.313 

44    32 

17,900 

37.00 

.278 

45    08 

16,200 

39.00 

.370 

9    45    35 

10,100 

41.00 

.270 

46    12 

16,700 

43.00 

.333 

46    42 

16,000 

45.00 

.:i33 

47    12 

16, 300 

46.00 

.313 

47    28 

New  stroke  of  piston. 

46.00 
47.00 

"■".143"' 

9    58    00 
58    35 

*"'"i5,'686"' 

15,400 

49.00 

.189 

59    28 

15,300 

50.00 

.227 

59    50 

15,800 

52.00 

.286 

10    00    25 

15,100 

54.00 

.250 

01    05 

14,400 

56.00 

.286 

01    40 

14,300 

58.00 

.263 

02    18 

13,800 

60.00 

.313 

02    50 

13,500 

62.00 

.294 

03    24 

12,000 

64.00 

.278 

04    00 

12,000 

66.00 

.250 

04    40 

5,000 
1,000 

67  00 

68.00 

......... 

■"io"65"'46"' 

Maximum  diameter  of  band  after  tbe  test,  3".32. 
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No.  8392. 

Bore  of  gun  washed  with  soda  water  and  a  new  shell  pushed  throu<?h. 
Dimensions  of  band  same  as  in  test  No.  8391. 


Kesistance. 

Distance 

shell 
traveled. 

Inches. 

Velocity 
minute. 

Foot. 

Time  of 
observations. 

Pounds. 

h.    m.    9. 

1.000 

0. 

11    33    00 

10,000 
20,000 
23,000 
28,000 
35,000 

.05 

33    20 

.11 

34     10 

.14 

35    20 

.22 

36    20 

.82 

37    20 

40.000 

.38 

38    25 

41,300 

.43 

""o'(m" 

39    08 

37,500 
34,000 
28,000 
25,000 

.49 

39    55 

.55 

40    18 

.63 

40    55 

.76 

41    30 

23,800 

1.00 

'"".'oik' 

41    50 

28.500 

2.00 

.125 

42    30 

32,600 

3.00 

.143 

43    05 

35, 400 

4.00 

.185 

43    32 

37,400 

5.00 

.132 

44    10 

38,200 

6.00 

.167 

44    40 

36,200 

8.00 

.161 

45    42 

31,600 

10.00 

.173 

4(i    40 

30,100 

12.00 

.173 

11    47    .'W 

26,  900 

14.00 

.126 

48    58 

25,000 

16.00 

.250 

49    38 

23,600 

18.00 

.250 

50    18 

23,200 

20.00 

.238 

51    00 

23,500 

22.00 

.294 

51    34 

23,000 

23.00 

.238 

51    55 
1    06    00 

'27,066" 
22,500 

""23.'i9' 

"".'624" 

06  "46" 

25,000 

24.00 

.101 

07    20 

.25.400 

25.00 

.227 

07    42 

24,500 

27.00 

.263 

08    20 

23.800 

29.00 

.333 

08    50 

25,700 

31.00 

.357 

09    18 

26,300 

33.00 

.313 

09    60 

28,600 

35.00 

.345 

10    19 

27,500 

37.00 

.313 

10    51 

27,800 

89.00 

.333 

11    21 

27,300 

41.00 

.323 

11    52 

26,600 

43.00 

.333 

12    22 

28,600 

45.00 

.333 

12    52 

27,100 

40.00 

.313 

13    08 
1    20    20 

"""ii.'ooo" 

■"46*65" 

.667" 

1    20    55 

26,200 

47.00 

.158 

21    25 

20,700 

48.00 

.294 

21    42 

25,300 

50.00 

.313 

22    14 

24,900 

52.00 

.385 

22    40 

24.000 

54.00 

.357 

23    08 

21,500 

66.00 

.417 

23    32 

20,600 

58.00 

.3H5 

23    M 

■20,000 

60.00 

.417 

24    22 

19,600 

62.00 

.IW5 

24    48 

18,500 

64.00 

.370 

2o     15 

15,200 

66.00 

.400 

25    40 

4,000 

68.00 

.333 

1    26    10 

Kemarks. 


Initial  load. 


New  stroke  of  piston. 
Momentary  maximum  resistance. 


New  stroke  of  piston. 
Momentary  maximum  resistance. 


Maximum  diameter  of  band  at  bottom  of  grooves  after  the  test,  3'^: 
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No.  8402. 

Bore  lubricated  with  heavy  cylinder  oil. 
Follower  gripped  in  the  holder  jaws. 
Dimensions  of  band  same  as  in  previous  tests. 
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Distance 

Velocity 

Time 

Besistance. 

•bell 

per 

of 

Remarka. 

traveled. 

minute. 

obaerrationa. 

Pound*. 

Foot. 

h.    m.    9. 

1,000 

0. 

0. 

8    45    10 

Initial  load. 

10.000 

.03 

20,000 
30,000 

.11 

.24 

"3"46"46" 

88,600 

.45 

""."626" 

3    47    12 

, 

22,000 

.65 

.025 

47    32 

23,  goo 

1.00 

.076 

47    66 

27,600 

2.00 

.135 

48    32 

33,600 

3.00 

34.800 

4.00 

""."233" 

49"i6' 

38,600 

6.00 

.838 

49    45 

40,600 

8.00 

.333 

50    15 

■ 

40,300 

10.00 

.294 

50    49 

38,300 

12.00 

.885 

61    15 

39,500 

14.00 

.383 

51    45 

39,600 

16.00 

.370 

52    12 

36,700 

18.00 

.357 

52    40 

35,100 

20.00 

.333 

3    53    10 

33,800 

22.00 

.333 

53    40 

83,100 

24,00 

.400 

54    05 
4    11    30 

New  stroke  of  piston. 
Testresomed. 

"38,666* 

31,300 

"25.' 66" 

"".m" 

"4  "w'io" 

30,200 

28.00 

.278 

12    28 

30.800 

28.00 

.278 

13    04 

32,100 

30.00 

.385 

13    30 

31,800 

32.00 

.385 

13    66 

30,200 

34.00 

.385 

14    22 

27,000 

36.00 

.867 

14    50 

26,600 

38.00 

.400 

15    15 

23,300 

40.00 

.370 

15    42 

21,800 

42.00 

.385 

16    08 

21,500 

44.00 

.385 

16    34 

21.200 

46.00 

.386 

17    00 

20,200 

48.00 

.400 

17    25 
4    28    10 

New  stroke  of  piston. 
Test  resumed. 

■"*"22,'666" 
19,500 

"49.' 66" 

"".'266" 

"i'M'ss" 

20,700 

50.00 

.333 

28    60 

21,700 

62.00 

.357 

29    18 

19,900 

54.00 

.417 

29    42 

17,600 

56.00 

.417 

30    06 

19,400 

58.00 

.386 

4    30    32 

18,500 

60.00 

.417 

30    56 

18.200 

62.00 

.385 

31    22 

17,500 

64.00 

.435 

31    45 

17,200 

66.00 

.400 

32    10 
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No.  8403. 

Bore  iabricated  with  heavy  cylinder  oil. 

Follower  attached  to  antifriction  nut,  and  shell  pushed  through  the 
gun. 
Dimensions  of  band  same  as  in  previous  tests. 


HeaUtance. 

Dietence 

Bhell 
traveled. 

Velocity 
ramute. 

Foot. 

Time  of 
obnervatioofl 

h.    m.    9. 

Remarka. 

Pounds. 

InehcM. 

1,000 

0. 

0. 

9    55    00 

iDitialload. 

10,000 
20,000 

.03 

.06 

30,000 

.12 

""'."669  * 

m'os"' 

40.000 
44,200 

.24 

.37 

"'""."613" 

hY'lh" 

30,000 
24,000 

.60 

.79 

23,000 

1.00 

'     '.642' 

m'k"' 

29,900 

2.00 

.077 

*  10    00    00 

Intemiption. 

37, 100 
40,400 

4.00 

10    01    55 

6.00 

'"".*286*" 

02    30 

38.600 

8.00 

.333 

03    00 

37,600 

10.00 

.385 

03    26 

37,100 

12.00 

.345 

03    55 

36,200 

14.00 

.32:i 

04    26 

36.000 

16.00 

.417 

04    50 

84,100 

18.00 

.357 

10    05    18 

32,200 

20.00 

.333 

05    48 

30,000 

22.00 

.370 

06    15 

28,500 

23.61 

.370 

06    42 
10    21     30 

New  Btroke  of  pi8t4iii. 
TeHt  reBomed. 

*  "27,806" 

27,100 

*  "24.61"" 

......... 

"*i6""22"i8" 

27,300 

25.61 

.263 

22    37 

26,400 

27.61 

.303 

23    10 

27,100 

29.61 

.333 

23    40 

26,700 

31.61 

.357 

24    08 

26,500 

33.01 

400 

24    33 

24,900 

35.61 

.400 

24    58 

24,400 

37.61 

.333 

25    28 

28,600 

39.01 

.417 

25    52 

23.400 

41.61 

.385 

26    18 

22,300 

43.01 

.357 

26    46 

22,200 

45.61 

.435 

27    09 

22,900 

47.23 

.454 

27    31 
10    40    00 

New  Btroke  of  piBton. 

"'28,566 

A.COb    IvOtA&tlV^As 

21,300 

"48.'23  ' 

""*.'6e3" 

"'i6"4i"i9" 

20,500 

49.28 

.238 

41    40 

21,100 

51.23 

.312 

42    12 

21,000 

53.23 

.385 

42    38 

20.100 

55.23 

.370 

10    43    05 

20,000 

57.23 

.400 

43    30 

20,200 

60.23 

.357 

43    68 

20,200 

61.23 

.454 

44    20 

20,100 

63.23 

.370 

44    47 

20,600 

66.23 

.370 

46    14 

16,000 

67.28 

.357 

46    42 
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Ko.  8546. 

Bore  not  lubricated. 

Follower  attached  to  antifriction  nut,  and  shell  pushed  through  the 

gun. 

DimeMians  of  band, 

-   r47    - 


I 

«0 


rso 


BestBtance. 

Diatance 

shell 
traveled. 

Velocity 
minate. 

Time  of 
observations. 

Bemarka. 

Poitnda. 

InehM. 

Foot. 

h.  m.    ». 

1 

• 

1,000 

0. 

0. 

2    81    00 

Initial  load. 

2,000 
8,000 
4,000 

.17 

.30 

.44 

5,000 
8,000 

.57 

1 

.71 

7,000 
8,000 
9,000 

.85 

.96 

1.10 

10,000 

1.22 

"".'oii" 

"2  "33 "so" 

12,000 

1.46 

14,000 

1.78 

!*."."""."'. 

18,000 
20.000 

2.00 

2.55 

'"".wi" 

36"i6" 

22,700 

4.00 

.145 

2    36    00 

25,20U 

6.00 

.200 

36    50 

22,3'^ 

8.00 

.250 

37    30 

21,00U 

10.00 

.250 

38    10 

21,200 

12.00 

.286 

38    45 

20,400 

14.00 

.833 

39    16 

19,000 

16.00 

.370 

39    42 

18,800 

18.00 

.312 

40    14 

16,000 

20.00 

.357 

40    42 

15,000 

22.00 

.312 

41     14 

16,200 

23.60 

.364 

41    36 
2    52    00 

New  stroke  of  piston. 
Test  resumed. 

"■'■i5,*i6b'" 

15,600 

'23.' 66" 

25.60 

'"".m" 

"'2"54'  66" 

16,300 

27.60 

.333 

54    30 

17,400 

29.60 

.345 

54    50 

17,300 

31.60 

.435 

55    22 

17,200 

83.60 

.357 

55    50 

16,500 

85.60 

.400 

56    15 

10,900 

37.60 

.357 

56    42 

16,000 

89.60 

.367 

57    10 

16,800 

41.60 

.400 

57    35 

16,700 

43.60 

.400 

58    00 

15.300 

45.60 

.367 

58    28 

15,500 

47.30 

.354 

58    52 
3    07    30 

New  stroke  of  piston. 
Teat  resumed. 

""i4,'66o" 

14, 100 

"47.32 

49.30 

.......... 

"'3"68"38"' 

14,100 

51.30 

.370 

09    05 

13,800 

53.80 

.435 

09    28 

12,600 

55.30 

.345 

09    57 

13,400 

57.30 

.385 

10    23 

12,500 

59.30 

.370 

10    50 

13,500 

61.30 

.400 

11     15 

13,600 

63.30 

.400 

11    40 

11.800 

65.30 

.857 

1^    08 

5,000 

67.30 

The  lauds  of  the  gun  sheared  their  way  through  the  length  of  the 
baud,  and  threw  up  a  burr  on  each  edge. 

Filing  off  these  burrs  and  measuring  the  band  on  a  diameter  which 
was  covered  by  the  grooves  in  the  gun  the  band  now  measured  3".2678 
diameter  at  the  middle  of  its  length,  thus  showing  an  enlargement  of 
(3.2078—3.2565)  ".0123  over  the  original  diameter  of  the  band. 

The  band  was  crowning  after  the  test,  being  sensibly  larger  in 
diameter  at  the  middle  of  its  length. 
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No.  8547. 
Bore  not  labiicated. 
Follower  used  with  antifriction  nut,  and  shell  pushed  through  the  gun. 


Distence 

Velocity 

Time  of 
observatioiiB. 

h.   m.  ». 

liesistance. 
Paundg. 

Hhell 
travelecl. 

__ 

Jnchet. 

per 
minute. 

Remarks. 

Foot. 

1.000 

0. 

0. 

8    34    30 

Initial  load. 

5.000 
10,000 

.01 
.02 

15,000 

.03 

20,000 

.07 

21,200 

.11 

"■'664' 

""8**37  "66*" 

15,000 

.26 

12,500 

.58 

14,  000 

1.00 

"".'649"' 

38  "36" 

17,  700 

2.00 

.125 

39    10 

21,  800 

3.00 

.167 

39    40 

23,100 

4.00 

.125 

40    20 

24,800 

6.00 

.250 

41    00 

22,400 

8.00 

.250 

8    41    40 

22,500 

10.00 

.294 

42    14 

22,800 

12.00 

.323 

42    45 

22,500 

14.00 

.345 

43    14 

22.100 

16.00 

.333 

43    44 

20,200 

18.00 

.345 

44    13 

18,  300 

20.00 

.345 

44    42 

17. 800 

22.00 

.357 

45    10 

17.600 

23.69 

.384 

45    32 
8    54    40 

New  stroke  of  pitton. 
Test  resmned. 

'**'i8,"666"" 

"23.'7i" 

^  X^«V  V   A  \f^  !■  ■  1 1^^^*. 

17,200 

24.69 

17,600 

25.69 

...... ^... 

'"a' 66'  is" 

17,900 

27.69 

.312 

66    50 

18,200 

29.69 

.333 

57    20 

17,500 

31.69 

.370 

57    47 

17.100 

33.69 

.345 

58    16 

16,300 

35.69 

.385 

58    42 

16.200 

37.69 

.357 

59    10 

16,000 

39.69 

.385 

50    36 

15,900 

41.69 

.357 

9    00    04 

16.900 

43.69 

.385 

00    30 
0(r    56 

19,900 

45.69 

.385 

15,600 

47.44 

.857 

01    24 
9    10    40 

New  stroke  of  piston. 
Teat  resnniAd 

'""i5,*e66" 

'"'47.' is"' 

I-OBw  X^OBUUIOU. 

15.400 

48.44 

'"*'*089'" 

'**9'  ii"36*' 

15, 100 

40.44 

.227 

11    58 

14,000 

51.44 

.238 

12    40 

14,  400 

53.44 

.263 

13    18 

13,500 

66.44 

.400 

13    43 

13,500 

57.44 

.312 

14    15 

13,200 

59.44 

.370 

14    42 

13.600 

61.44 

.385 

15    08 

14,000 

63.44 

.400 

15    33 

12,400 

65.44 

.385 

15    59 

6,600 

67.40 

.323 

16    30 

Diameter  over  band  opposite  grooves  in  the  gun  after  the  test, 
about  3.3"10. 
Copper  in  the  band,  opposite  the  lands,  flowed  to  the  rear  about 
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Tests  of  Metals,  iSOtf. 


PHOTOGRAPH  OF  BASE  OF  3.2-INCH  SHELL,  SHOWING  CONDITION  OF  COPPER  BAND  AFTER 
BEING  FORCED  THROUGH  BORE  OF  RIFLE. 

EXPERIMENT  No.  8547. 
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Ko.  8548. 

Bore  not  lubricated. 

Follower  used  with  antifriction  nut,  and  sbell  pushed  through  the  gun. 

IHmenmons  of  band. 


"08 

1         ^^___ 

t 

1 
e*3 

-H-       ^          --^ 

1 

"^ 

^ 

^1 

»3 

, 

• 

Velocity 
luiuate. 

Foot. 

Time  of 
obHervntioiiH. 

lioMiBtance. 

Hhell 
traveUnl. 

Inches. 

liemarks. 

Pounds. 

h.    m.    s. 

1,000 

0. 

0. 

9    56    00    ,  liiitialload 

. 

lO.OUO 

.03 

15,000 

.06 

19,500 

.12 

20.000 

.18 

".069" 

*"9"57'46"* 

18,000 

.28 

16,000 

.:i6 

"".'ois" 

"*9""58"*28" 

12,500 

.50 

.023 

59    00 

14,000 

.95 

.087 

59    26 

17,600 

2.00 

.154 

10    00    00 

21,600 

4.00 

.238 

10    00    42 

24,100 

6.00 

.263 

01    20 

25,100 

8.00 

.333 

01     50 

26,  lUO 

10.00 

.278 

02    26 

26, 600 

12.00 

.312 

10    02    58 

24,600 

14.00 

.294 

03    32 

23,000 

16.00 

.385 

03    58 

20,800 

18.00 

.357 

04    26 

19  000 

20.00 

.370 

04    53     ' 

18,800 

22.00 

.370 

05    20 

18, 100 

23.74 

.414 

05    41 

New  Htroke  of  iiiston. 

10      15       00           I'^ot  ^Aai,,na<1                                                                                                             1 

*""22,'266*" 
j7,500 

""23.'76  ' 
24.04 

17.800 

24.74 

'"".bhs" 

'"io"ih"2h" 

17.200 

25.  74 

.312 

16    42 

16.000 

27. 74 

.278 

17     18 

18.600 

29.74 

.333 

17    48    i 

18.000 

31.74 

.370 

18    15 

17,600 

33. 74 

.357 

18    43 

16,100 

35.74 

.370 

19    10 

16,300 

37.74 

.417 

19    34     ' 

15,600 

39.74 

.417 

19    58 

15,700 

41.74 

.3.57 

20    26    , 

15,  800 

43.74 

.400 

20    51  1 

16.800 

45.74 

.400 

21    16 

16,600 

47.48 

.378 

21    39    1 

Now  stroke  of  piston.                                                 1 

10    30    00    1  IVst  restUD'^                                                                1 

"'"i7,'206" 

""'47."5i  " 

......... 

' 

16.100 

48.48 

"  16' "36"  42" 

. 

16.200 

49.48 

.278 

31    00 

16.200 

51.48 

.312 

31    32 

16.500 

53.48 

.312 

32    04 

14,900 

55.48 

.400 

32    29 

15,200 

57.48 

.400 

32    54     ' 

14,800 

59.48 

.417 

33    18    1 

14.600 

61.48 

.417 

33    42 

14,900 

G3.  48 

.385 

34    08     ! 

14, 800 

65.48 

.417 

34    32 

7,000 

67.48 

.417 

34    56 
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:No.  8549. 
Bore  not  lubricated. 

Pollower  used  with  antifriction  nut,  and  shell  pushed  through  the 
gun. 

ZHmensions  of  hand, 

K^        ,150         -3i 


^r-rso  -^ 

1 

1 

t 

1 

t 

g 

.^ 

^724^ 

'^^ 

^ 

^ 

^ 

CO                          «                 I 

Di8t4Uice 

BhoU 
traveled. 

Velocity'      Time  of 
minute,   observations. 

• 

Bemarks. 

Potindt. 

Ineka. 

i 
Foot.         h.    m.    t. 

1,000 

0. 

0.              11    30    00       InitiAlload. 

10,000 

.03 

20,000 

.08 

25.000 
26,900 

.13 
.20 

22,000 

.29 

20,000 

.34 

""."oos" 

11    33    30 

16,000 

1.00 

.110 

34    UO 

18,300 

2.00 

.263 

34    19 

22.400 

4.00 

.323 

34    50 

25,100 

6.00 

.263 

35    28 

28,800 

8.00 

.270 

86    05 

30,200 

lU.OO 

.323 

36    36 

31,100 

12.00 

.357 

37    04 

28.100 

14.00 

.454 

11    37    26 

25,200 

16.00 

.417 

37    50 

22,000 

18.00 

.400 

38    15 

20,800 

20.00 

.400 

38    40 

19,600 

22.00 

.417 

39    04 

19,200 

23.75 

.398 

39    26 
11    47    50 

New  stroke  of  piston. 
Test  resumed. 

"**'22,'966*" 

'"23.76" 

.......... 

48    30 

18.  300 

24.75 

49    10 

17,100 

25.75 

.263 

49    29 

16,900 

27.75 

.500 

49    49 

19,200 

29.75 

.323 

50    20 

18,600 

31.75 

.370 

50    47 

18,100 

33.75 

.357 

51     15 

16,200 

35.75 

.385 

51     41 

16,400 

37.75 

.370 

52    08 

14,400 

89.75 

.400 

52    33 

14,700 

41.75 

.370 

53   '00 

14,100 

43.75 

.357 

53    28 

14,900 

45.75 

.400 

53    m 

14,500 

47.45 

.340 

54     18 
1    25    10 

Now  stroke  of  piston. 
Test  resamed. 

""i8,"i6o'" 

15, 200 
13,800 

47.46 

• 

47.55 

.'.'.'.'.'.'.'.'.. 

Throbs. 

48.45 

""."643" 

"i ''ifos" 

14,400 

49.45 

.217 

1    27    28 

14,500 

51.45 

.812 

28    00 

15,000 

53.45 

.385 

28    26 

13,500 

55.45 

.385 

28    52 

14,100 

67.45 

.385 

29    18 

13,800 

59.45 

.417 

29    42 

13,400 

61.45 

.357 

30    10 

13,500 

6:{.45 

.400 

30    35 

13,100 

65.45 

.370 

31    02 

6,000 

67.45 

.385 

31    28 

Copper  in  the  band  opposite  the  lands  of  the  gun  flowed  to  the  rear 
about  ''.26  and  to  tlie  front  of  the  full  section  of  the  baud  from  ".05  to 
".06,  thus  making  contact  with  tlie  lands  a  length  of  about  ".59  to  ".62. 
The  full  section  of  the  band  measured  about  ".28  long  after  the  test. 

Diameter  of  band  over  grooves  in  the  gun  after  the  test,  3".3097. 
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Tests  of  Metals.  1896 


PHOTCX3RAPH  OF  BASE  OF  3.2-INCH  SHELL,  SHOWING  CONDITION  OF  COPPER  BAND  AFTER 
BEING  FORCED  THROUGH  BORE  OF  RIFLE. 

EXPERIMENT  No.  8549. 


Teste  of  Metals,  1896. 


PH0TCX3RAPH  OF  BASE  OF  3.2-INCH  SHELL,  SHOWING  CONDITION  OF  COPPER  BAND  AFTER 
BEING  FORCED  THROUGH  BORE  OF  RIFLE. 

EXPERIMENT  No.  8550. 
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No.  8550. 
Bore  not  lubricated. 
Follower  used  with  antifriction  nut,  and  sbell  pushed  through  the  gun. 

J}im€n$ion$  of  band. 


I 


'127 ' 


Distance 
Kesiatanoe.       sbell 
traveled. 

Velocity 

per 
minute. 

Foot. 
0. 

Time 

of 

observations. 

1     pottnda.   '   Inches. 

1,000  ;      0. 

1         10,000              .03 

h.  m.    8. 
2    22    00 

!        20,000              .13 

20, 000              .  23 
18,000              .25 
15, 000              .  32 
12, 000              .  42 

..........1.............'. 

11, 000              .  49 

..........1.............. 

10,  600              .  80 

I 

10,900 
13.700 
18,100 
20,500 
25.200 
27,700 
27,000 
24.100 
20,800 
18,800 
16,900 
16.600 
16  800 


19,000 
15,100 
13,900 
12,200 
14,000 
14,600 
13,900 
11.800 
11.300 
9,900 
9,500 
8.600 
9,000 
9.100 


1.00 

2.00 

4.00 

6.00 

8.00 

10.00 

12.00 

14.00 

16.00 

18.00 

20.00 

22.00 

23.70 


025 
.107 
.263 
.312 
.357 
.357 
.417 
.370 
.370 
.357 
.385 
.333 
.315 


23.74 
24.70 
25.70 
27.70 
20.70 
31.70 
33.70 
35.70 
37.70 
39.70 
41.70 
43.70 
45.70 
47.46 


13,000 
8,200 
9.100 
9,100 
9,000 
7,600 
8,300 
7,900 
7,700 
7,700 
8,000 
8,000 


47.48 
48.46 
49.40 
51.46 
53.40 
55.46 
57.46 
59.46 
61.46 
63.46 
65.46 
67.46 


.111 
.263 
.345 
.370 
.400 
.417 
.417 
.370 
.400 
.486 
.333 
.333 


2  25 
25 
26 
27 
27 

2    27 


29 
29 
30 
30 
31 

2    39 


2    52    20 


090 

2    53 

12 

263 

53 

31 

244 

54 

12 

386 

54 

38 

417 

55 

02 

417 

55 

26 

400 

55 

51 

417 

56 

15 

400 

56 

40 

400 

67 

05 

435 

57 

28 

Remarks. 


Initial  load. 


New  stroke  of  piston. 
Test  resumed. 


40  00  ; 

40  19  I 

40  48 

41  15 

41  40 

42  04 
42  28 

42  55  ' 

43  20  i 

43  48 

44  13 

44  43 

45  20 


New  stroke  of  piston. 
Test  resumed. 


The  metal  in  the  band  flowed  in  a  forward  direction  about  '^05,  and 
to  the  rear  from  ".15  to  ".20. 

The  rear  sections  under  the  lands  were  irregular  in  shape,  and  some 
were  detached  from  the  main  part  of  the  band. 

Diameter  of  band  over  grooves  in  the  gun  after  the  test,  3".3068. 
H,  Doc.  131 11 
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No.  8651. 

Bore  not  lubricated. 

Follower  used  with  antifriction  nat,  and  shell  pushed  through  the 
gun.  ' 

DimensionB  of  band. 


Distance 

Velocity 

Time  of 
observations. 

shell 
traTeled. 

in£nt«. 

Remarks. 

Pounds. 

Jnehst. 

J^oot. 

h.  m.    «. 

1 

1,000 

0. 

0. 

8    46    00 

Initial  load. 

1ft,  000 

.04 

20,000 
25,000 

.06 

.08 

28,000 

.11 

80,000 
82,000 

.14 

.16 



82,800 
82,000 

.10 
.22 

y/.iy.v.'.v.'.'.'. 

31,000 

.25 

20,000 

.28 

21,S00 

1.00 

'"".m" 

"'i"ii"ii" 

25,700 

2.00 

.838 

40    48 

88,200 

4.00 

.270 

60    20 

37,000 

6.00 

.888 

8    60    50 

42,400 

8.00 

.857 

61    18 

47,400 

10.00 

.417 

51    42 

43,800 

12.00 

.867 

52    10 

40.000 

14.00 

.600 

62    80 

87,800 

16.00 

.845 

62    59 

84,600 

18.00 

.857 

63    27 

81,000 

20.00 

.485 

53    50 

28,400 

22.00 

.857 

54    18 

28,100 

23.78 

.482 

64    38 
4    02    00 

New  stroke  of  piston. 
Test  resumed. 

""36,*6oo" 

'*"28."75" 

25,500 

24.73 

'"".m" 

"*i"62"46" 

25.800 

26.73 

-260 

03    00 

22.000 

27.73 

.338 

03    30 

23.700 

29.73 

.885 

08    56 

23,900 

81.73 

.885 

04    22 

21,700 

83.78 

.385 

04    48 

20.500 

35.73 

.400 

06    13 

10,700 

87.73 

.870 

05    40 

18,100 

80.73 

.885 

06    06 

10.800 

41.78 

.400 

06    31 

10.400 

48.73 

.400 

06    56 

10.400 

46.73 

.485 

07    19 

16,800 

47.61 

.387 

07    42 

New  stroke  of  piston. 

9000€^ 

- 

7iS.oex? 

' 

30€iOG 

A^diocfo 

^ 

&0/^KK> 

f^ 

Y  , 

N 

,  1 

V 

V 

*l 

/^pOG 

^ 

IM 

"\ 

\ 

\l 

t> 

_^ 

PL 


g  _jtjtf   <»>"  tf^  ^  m  ^ 


Tests  of  Metals,  1806. 


PHOTOGRAPH  OF  BASE  OF  3.2-INCH  SHELL,  SHOWING  CONDITION  OF  COPPER  BAND  AFTER 
BEING  FORCED  THROUGH  BORE  OF  RIFLE. 

EXPERIMENT  No.  8551. 


THE   RESISTANCE   OP   BANDED   SHELLS   IN    GUNS. 
No.  8551 — Continued. 
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SesiBtonce. 

Dlstanco 

Bhell 
traveled. 

Velocity, 
minute. 

Foot 

Time  of 
obaervatioDB. 

Bemarks. 

Foundt. 

Inches. 

h.   m.   «. 

4    15    10 

Teat  reenmed. 

"'"2i."o66" 

"'47'62" 

15,900 

48.51 

"".'ioo'" 

""i'ih'he" 

16,300 

49.51 

.333 

16    11 

16,900 

61.61 

.870 

16    38 

16,100 

53.51 

.417 

17    02 

14,300 

55.51 

.385 

17    28 

14,400 

67.51 

.435 

17    41 

14,600 

69.51 

.370 

18    18 

14,7(K) 

61.51 

.417 

18    42 

13,300 

63.51 

.885 

19    Oft 

12,900 

65.61 

.454 

19    30 

5,000 

67.51 

.385 

19    56 

The  metal  of  the  band  flowed  to  the  rear  and  was  detached  in  part 
from  the  body  of  the  band,  flowing  back  in  a  comparatively  thin  fllm. 

The  forward  flow  under  the  lands  did  not  extend  beyond  the  forward 
limits  of  the  band. 

At  the  bottom  of  the  grooves  in  the  gun  the  bearing  surface  on  the 
band  was  about  ^^24  long  at  the  middle  of  each  section. 
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No.  8552. 

Bore  not  lubricated. 

Follower  used  with  antifriction  nut,  and  sLell  pushed  through  the 
gun. 

Dimensions  of  hand. 


k—        . 

"50        -M 

. 

^4x»4 

X 

\l 

t 

fO 

i 

cv5       1                          11 

Distance 

Velocity        ^j«^  ^f 

ReaisUnco. 
Pounds. 

Hhell 
traveled. 

miSute.    ^^ 
Foot.     '    h. 

rvstiona. 

Remarks. 

Inches. 

m.    t. 

1,000 

0. 

0.          1    10    09    20 

Initial  load. 

10, 000 
20,000 

.03 

.07 

1 

' 

26,000 

.11 

'"*.'662"*  "'i6**i5  "66" 

30,000 
35,000 

.15 

.22 



40,000 

.31 

41,400 

.41 

35,000 

.52 

1 

27,000 

.63 



23,500 

.S5 

'.".'.'."!!!!  !*.'."'.." *'"!II! 

30, 500 

2. 00 

'"V64i'  'i6"i8"48" 

43,200 

4.00 

.3:13                19    18 

50,100 

6.00 

.333                19    48 

59,100 

8.00 

.333     1     10    20    18 

(SO,  000 

10.00 

.323                20    49 

55,800 

12.00 

.345    '            21    18 

51,000 

14.00 

.370    '            21    45 

43,600 

16.00 

.370                22    12 

40,200 

18.00 

.385                22    88 

84,100 

20.00 

.333                23    08 

31,600 

22.00 

.417                23    32 

31,400 

23.48 

.411                23    50 

New  stroke  of  piston. 

10    32    45 

Teat  reanmed. 

33,500* 

'  23.49' * 

30.200 

24.48 

*"'"*6»4"Vi6'*83**38  " 

38,600 

25.48 

.417 

33    50 

36,400 

27.48 

.357 

34    18 

27,500 

29.48 

.370 

34    45 

27. 700 

31.48 

.370 

35    12 

26,100 

83.48 

.385 

35    38 

23,000 

36.48 

.385 

36    04 

24,300 

87.48 

.417 

86    28 

20,300 

39.48 

.370 

36    55 

20,200 

41.48 

.435 

37    18 

19,200 

43.48 

.417 

37    42 

19,100 

45.48 

.385 

88    08 

19.800 

47.13 

.412 

38    28 
11    20    56 

New  stroke  of  piston. 
Test  resumed. 

26,666 

'47. 15  ' 

18,200 

48.13 

.......... 

.078 

"ii'"2i"69  " 

19, 300 

49.13 

.263    ;            22    18 

.        19,700 

61.13 

.333     1            22    48 

18,200 

53.13 

.345    .           23    17 

17,300 

55.13 

.400    .            23    42 

16,200 

57.13 

.333 

24    12 

16,000 

59.13 

.385 

24    38 

15,800 

61.13 

.385 

25    04 

15,800 

63.13 

.385 

25    30 

15,700 

65.13 

.385 

25    56 

12,400 

67.13 

.385 

26    22 

ne< 


JO- 


rt-+  rr 


rm- 


* 


^r4- 


oTf?^- 


f-t-H4 


-1-+-,- 


■rrt4  -I  r- 


m±^' 


1— l~j- 


-4-4- 


;hf 


■f--i- 


-i£:.:it;trt 


-t-1- 


_i__l. 


-4-1-1- 


^f   ^-.- 


C7 


'^  *f6  cjy    eo  6X.  gj^'  66  ^ 


Tests  of  Metals,  1896. 


PHOTOGRAPH  OF  BASE  OF  3.2-INCH  SHELL,  SHOWING  CONDITION  OF  COPPER  BAND  AFTER 
BEING  FORCED  THROUGH  BORE  OF  RIFLE. 

EXPERIMENT  No.  8553. 
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No.  8553. 
Bore  not  lubricated. 
Follower  used  with  antifriction  nut,  and  shell  pushed  through  the 

^°'  IHrnetmons  of  band. 

I 


4 —    ;5»    — i 

^JS  -^ 

>^ 

t 

t 

i 

^ 

5 

s 

i 

1 

1 

.5 

03 

Distance   Velocity 
Betustance.:     shell     |      per 
'traveled. I  minute. 


Time  of 
observations. 


Keiuarks. 


Pound*. 

Inches. 

foot. 

h.     m.  g. 

1,000 

0. 

U. 

2  45  00 

10,000 

.03 

15,000 
17,000 

.07 

.15 

12,000 

.32 

22,000 
23,000 
24,600 

.40 

.42 

1  

.46 

23,000 

.53 

.016 

2  47  40 

20,000 
17.100 

.61 

1.00 

.127 

2  48  38 

21,600 

2.00 

.147 

49  12 

80,500 

4.00 

.208 

60  00 

36.300 

6.00 

.823 

50  31 

40,600 

8.00 

.323 

2  51  U2 

37,200 

10.00 

.417 

61  26 

88,700 

12.00 

.476 

61  47 

83.800 

14.00 

.385 

52  13 

27,200 

16.00 

.417 

52  37 

23,800 

18.00 

.400 

53  02  , 

19,100 

20.00 

.400 

5:<  27 

18,800 

22.00 

.600 

53  47 

17,700 

22.95 

.432 

5.-1  58 
3  24  00 

20,  i6() 

22.96 

17.800 

23.96 

.054 

3  25  82  , 

15,700 

24.95 

.192 

26  58 

14,200 

26.95 

.857 

20  26 

15,100 

28.95 

.417 

26  50 

16.100 

80.95 

.385 

27  16 

13.700 

32.95 

.417 

27  40 

13,500 

34.95 

.417 

28  04 

11.800 

36.95 

.400 

28  29 

10,200 

88.95 

.435 

28  52 

9,200 

40.95 

.385 

29  18 

9,000 

42.95 

.435 

29  41 

9.700 

44.95 

.400 

30  06 

9.600 

48.73 

.405 

80  28 

12,800 

8  64  00 

12,200 

46.75 

9,300 

47.73 

.066 

8  65  30- 

10.200 

48.73 

.278 

66  48 

10,500 

50.73 

.328 

56  19 

9,200 

62.73 

.417 

8  56  43 

8,700 

64.73 

.385 

57  09 

7.600 

66.73 

.417 

67  83 

7,600 

68.73 

.385 

57  69 

6,800 

60.73 

.417 

68  23 

6,500 

62.7^ 

.385 

58  49 

6,200 

64.73 

.417 

69  18 

6,000 

66,73 

.470 

59  34 

Initial  load. 


New  stroke  of  piston. 
Test  resumed. 


Eesisiance  when  end  of  stroke  was  reaobed  and 
travel  of  shell  ceased.  This  higher  resistance 
was  gradually  reached,  and  after  the  lapse  of 
8  to  4  minates  the  load  on  the  scale  adTanced 
still  more,  going  to  14,100  poands,  all  motion 
of  the  shell  ha\ing  ceased  in  the  first  in- 
stance. Similar  phenomena  have  been  ob- 
served in  earlier  tests. 

At  the  expiration  of  20  minates  the  increase  in 
resistance  had  nearly  ceased,  the  load  on  the 
scale  now  being  16,600  pounds.  The  load  was 
now  released  and  anew  stroke  of  piston  taken . 

Test  resumed. 
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3,2-INCH  B,  L,  STEEL  FIELD  RIFLE,    MODEL  1890, 

f  At  nin77lA  i  ''^^'  ^  Watervliet  Arsenal. 

Pnr.  K^^r.^^^  J  ™"^^*®'  \  1893.      798  11)8.      F.  E.  11." 

i^un  Dranaea  <  ^^  trunnioD,  '*3.2  inch  model  1890." 
i^  On  trunnion  hoop,  *'  Proof  Gun  U.  8." 


No.  8628. 

JBaruC, 

1 

w 'h/s        ^' 

f 
1 

ii 

i 

Bore  of  gun  swabbed  with  cotton  waste,  which  removed  excess  of 
grease  used  to  prevent  rust  in  shipping. 
Shell  pushed  through  the  gun,  using  antifriction  nut. 


Reedstance. 

DisUnce 

shell 
travelwl. 

Velocity 
mioute. 

Time  of 
observations. 

Eeniarks. 

Poufidt. 

Inches. 

Foot. 

h.    m.    9. 

14,000 

•:o3 

8    43    40 

Initial  load. 

20,00U 

25,000 

.07 

30,000 

.10 

35,000 

.16 

40,000 

.25 

45,000 

.34 

45,600 

.38 

36,000 

.66 

'""6.027" 

8    45    30 

36,500 

1.00 

30,200 

2.00 

"".'223" 

"s    48    66' 

45.800 

4.00 

.357 

8    46    28 

51,000 

6.00 

.370 

8    46    55 

49,900 

8.00 
9.33 

.400 

8    47    20 

Follower  bar  bent. 



Test  di8continue<l  while  a  new  bar  was  pre-    1 

pnrwl. 

10    43    30 

Test  resumed. 

"""io.'ioo" 

48.500 

Continues  movement. 

52,500 

"io.'ss" 

.005 

"io  "45  "26"* 

X^m#**  VA&A  li.  m^.9    A..V^  V  V*..%^AA  V. 

50,100 

11.33 

.167 

45    50 

49,800 

18.83 

.357 

46    18 

51,300 

15.33 

.270 

46    55 

50,400 

17.33 

.400 

47    20 

Throbs. 

45,000 

19.33 

.333 

47    50 

39,200 

21.33 

.333 

48    20 

36,900 

23.33 

.357 

48    48 

34,500 

25.33 

.370 

49    15 

32,100 

27.33 

.357 

49    43 

30,600 

29.33 

.370 

50    10 

30,200 

31.38 

.357 

50    38 

29,700 

32.94 

.447 

10    50    56 
10    59    20 

New  stroke  of  piston. 
Test  resumed. 

""36,'66o*' 
27,300 

Max  imam  resiatanoOb 

"83.94' " 

""[inV 

'ii"66'"28*' 

**^*W^  ■■■■  ^aiiJB    «  ^/IVA^ IMHVBA^'^fV 

27,500 

84.94 

.357 

11    00    42 

27,900 

36.94 

.367 

01    10 

28,100 

38.94 

.857 

01    38 

28.800 

40.94 

.370 

02    05 

26.100 

12.94 

.385 

02    31 

26,100 

U.94 

.400 

02    56 

24.600 

46.94 

.385 

03    22 

24,200 

48.94 

.885 

03    48 

24,100 

50.94 

.385 

04    14 

23,200 

52.94 

.885 

04    40 

23,200 

54.94 

.323 

05    11 

22. 000 

56.6:i 

.852 

11    05    35 

End  of  stroke. 

27.  GOO 

Resistance  rose  to  this  load  %n 

piston  ceased  to 





^M^^W*^  VSS*a\i^«2   AVW    V%M    l/Uao   m%MmKA    m 

move. 

New  stroke  of  piston. 

I©-. 


i 


7i 


At 


aQ.*£. 


u- 
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Reflistance. 

1 

Distance  Velocity  1      rr.„.^  ^f 

Pounds. 

Inehe§. 

Foot. 

h.    m.    s. 
11    13    40 

Test  resumed. 
Maximum  reaiBtauce. 

Test  interrupted. 

28,800 
21.700 
20.900 
19,000 

17,800 
14.800 
15, 100 
7,600 

57.63 
58.63 
60.63 

62.63 

.094 
.312 
.323 

11    14    S3 

14  49 

15  20 

11    20    00 

20  46 

21  15 
11    21    28 

64.63 
.66.63 
67,63 

.......... 

.345 
.385 

Hardly  any  trace  of  labricant  in  front  of  the  band  when  the  shell 
came  from  the  gon. 
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No.  8629. 

Same  gun  as  in  experiment  Ko.  8628,  and  shell  and  band  of  same 
dimensions. 
Shell  pushed  through  the  gun,  antifriction  nut  used. 
Bore  not  lubricated. 


Keaistance. 

Distance 

■hell 
traveled. 

Velocity 
miuate. 

Foot. 

Time  of 
obsorvatioDs. 

h.     m.     8. 

Remarks. 

Founds. 

Inches. 

1          5,000 

0. 

1    20    10 

Initial  load 

10, 000 

.02 

i&uAvim  Awu* 

20, 000 
25,000 

.08 
.13 

80,000 

.21 
.35 
.40 
.47 
.53 

35,000 

37,100 
35,000 
33,000 

".'.!!!!!!!!!!.*".'!.'.'!.'.!.*.. 

30,000 
28,U0U 
28,100 

.62 
.73 
1.00 

1    26    25 
2C    55 
27    15 

Speed  of  piston  increased. 

""'6.' 667" 

34,300 

2.00 

.143 

27    50 

89,600 

4.00 

.250 

28    30 

44,800 

6.00 

.203 

29    08 

42,800 

8.00 

.312 

29    40 

44,300 

10.00 

.357 

30    08 

41,200 

12.00 

.370 

30    35 

41,000 

14.00 

.370 

1    31    02 

38,600 

16.00 

.370 

31    29 

38,000 

18.00 

.385 

31    55 

33,700 

20.00 

.400 

32    20 

27,700 

22.00 

.357 

32    48 

27,000 

23.78 

.871 

33    12 

Strode  of  piston  exbansted. 

29,000 

Sesistance  increased  to  this    load 

as   piston 

ceased  to  move. 

New  stroke  of  piston. 

1    42    40 

Test  resumed. 

'     "33,"i66* 

25,000 

'"■24.' 78"' 

'"".'oii* 

'  *i"48*  52*" 

JuvAiutuui  nmouuiuo. 

25,900 

25.78 

.312 

44    08 

24,100 

27.78 

.312 

44    40 

24,100 

29.78 

.400 

45    05 

25,200 

81.78 

.370 

45    32 

23,300 

33.78 

.417 

45    56 

22,900 

85.78 

.400 

46    21 

23, 100 

37.78 

.400 

46    46 

2U,500 

89.78 

.357 

47    14 

23,300 

41.78 

.323 

47    45 

21.500 

43.78 

.345 

48    14 

22,500 

45.78 

.500 

48    34 

22,200 

47.56 

.404 

48    56 

Stroke  of  piston  exhausted. 

23,800 

Resistance  increased  to  this  load. 
New  stroke  of  piston. 

1    66    06 

Test  resumed. 

"**27,*200"' 

Maziimum  realBtance. 

22,800 

"'48*56** 

.072 

***i"67'*i5'* 

21,900 

49.66 

.833 

57    30 

22,400 

51.56 

.400 

57    55 

22,000 

58.66 

.435 

58    18 

23,700 

55.56 

.400 

68    43 

23.000 

57.66 

.400 

59    08 

21.200 

69.56 

.385 

69    34 

21,000 

61.56 

.417 

69    58 

18,000 

63.66 

.294 

2    00    32 

18,400 

65.56 

.417 

00    56 

15,200 

67.56 

.417 

01    20 

&OjQ^O^ 

f^jO^&\                             '~ 
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Marks  on  rifle: 

"  Mod3l  1890  "  on  trunnion. 
"  6-in.,  No.  1,  Wt.  3,630  lbs. 

F.  E.  ~    " 
Watervliet 


.  l,Wt.  3,630  lbs.  ) 
S.  H.,  Insp.  } 

t  Arsenal,  1893,"  ) 


on  muzzle. 


JhoiU  14788 


/3S 


<37 


LI 


Resistance. 


Pounds. 
5,000 
30,000 
50,000 
60,000 
70,000 
80.000 
80,000 
82,000 
72,000 
65, 000 
73,000 
79,700 
77,700 
84,000 
83,100 
89,600 
98,800 
00,900 
104. 200 
102, 100 
102,000 
104,300 
101, 100 
101, 600 

90.000 
96,200 
93,300 
92,700 
90,500 
85,800 
82,700 
80.600 
79,700 
78,200 
74.300 
75,700 
72,800 

70,000 
69.600 
65,000 
60,100 
55,200 
5:J.  700 
55, 300 
55,000 
55,200 
52.800 
51,800 
51,300 
51,300 


Distance 

shell 
traveled. 


Velocity       Time  of 
minut 


ute. 


observations.' 


Kemarks. 


Inches. 
0. 

.13 

.23 

.30 

.35 

.41 

.58 

.76 

1.00 

1.50 

8.00 

5.  CO 

7.00 

8.25 

9.00 

10.00 

12.00 

14.00 

15.50 

16.00 

1^00 

20.00 

22.00 

22.60 

23.50 
25.50 
27.50 
29.50 
81.50 
83.50 
85.50 
37.50 
39.60 
41.50 
48.50 
45.50 
47.50 

47.60 
49.50 
51. 5U 
63.50 
55.50 
57.50 
69.50 
61.50 
63.50 
66.50 
67.60 
69.50 
71.50 


Foot. 

h.   m.  s. 

0. 

3  09-  00 

"i'ii* '66" 

11  30 

.026 

3  12  io 

.071 

12  45 

.167 

3  13  30 

.143 

14  40 

.200 

15  30 

.156 

16  10 

16  40 

17  10 

.146 

.167 

18  10 

.143 

10  20 

.143 

8  20  30 

.143 

21  40 

.147 

22  48 

.143 

23  68 

.144 

24  50 

3  84  00 
86  10 

.143 

.833 

85  40 

.263 

86  18 

.812 

36  50 

.833 

37  20 

.333 

37  50 

.312 

38  22 

.367 

38  60 

.312 

39  22 

.803 

39  55 

.333 

3  40  25 

.286 

41  00 

8  49  00 
49  50 

.200 

.333 

50  20 

.333 

50  60 

.333 

51  20 

.312 

5J  62 

.312 

52  24 

.333 

52  64 

.312 

53  26 

.323 

53  67 

.328 

54  28 

.333 

54  58 

.333 

55  28 

Initial  load. 


Ne^-  stroke  of  piston  taken. 


New  stroke  of  piaton  taken. 


New  stroke  of  piston  taken. 
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I  Distance 
KeaiBtanoe.       shell 
traveled. 


Velocity 

per 
minate. 


Poundn. 
49,000 
50.200 
49,900 
48,  000 
46,  800 
40,  &U0 
46,600 
43.  GOO 
44.100 
43,700 
42,200 
41,100 
41, 100 


39,000 
37,900 

95.50 

97.50 

.200 

38,800 

99.50 

.370 

38.400 

101.50 

.400 

37,700 

103.50 

.370 

37,900 

105.50 

.385 

38.600 

107.60 

.400 

38,100 

109.50 

.417 

40,300 

111.50 

.323 

41,300 

113.50 

.417 

42,600 

115.60 

.417 

36,000 

117.50 

.345 

Time  of 
observations. 

Remarks. 

h.  tn. 

9. 

4    03 

10 

04 

10 

04 

30 

05 

02 

05 

28 

05 

67 

06 

24 

06 

52 

07 

19 

07 

43 

08 

14 

08 

4'3 

09 

08 

4    43 
44 

10 
00 

X«w  stroke  of  piston  taken. 

44 

27 

44 

52 

46 

19 

45 

45 

46 

10 

46 

34 

47 

05 

47 

29 

47 

53 

4    48 

22 

Test  completed. 

Opposite  the  lands  the  copper  in  the  band  was  forced  to  the  rear 
about  ".47  and  opposite  the  grooves  about  ".09,  the  total  length  at 
these  two  parts  being  1".08  and  ".70,  respectively. 
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No.  8370. 

Shell  rebanded  and  ag^ain  forced  through  the  rifle. 
Dimensions  of  band  same  as  in  preceding  test. 

Note. — There  was  a  slight  deficiency  of  metal  in  the  band;  hence  it  did  not  tarn 
up  to  ftiU  exterior  diameter  at  all  parts  of  the  circumference. 


Resistaoce. 


Pound*. 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
00,000 
65,000 
68,500 
66,000 
78,500 
79,400 
80,800 
81.  OOU 
M,500 
95.400 
96,UU0 
103,  dOO 
94,300 
94.500 
96,500 
90.500 
89,400 

76,000 
83,900 
79.100 
74,700 
72,600 
70.000 
69,600 
71, 100 
70, 200 
68.000 
67,600 
66,700 

64,000 
64,0U0 
60,100 
65,800 
52.200 
52,300 
54,200 
53,600 
53,700 
55,100 
r.5,  000 
54,600 
54,200 

51,400 
52,500 
52, 400 
51,  100 
50,600 
50.  300 
49,  200 
47,  400 
48,500 
49,  200 
45,300 
44.300 
43,000 


Distance 

Velocity 

Time  of 
observations. 

shell 
traveled. 

_ 

minute. 

Remarks. 

Inches. 

Foot. 

h.    m.    8. 

0. 

' 

8    43    30 

Initial  load. 

.02 

.07 

.       .15 

"s    45    00* 

.17 

.20 

.23 

.27 

.33 

.87 

"'8"47"36" 

.48 

.55 

.65 

'"'o.'oio" 

"*8""49*  06' 

1.72 

.089 

50    00 

2.90 

.197 

50    30 

4.00 

.183 

51    00 

6.00 

.222 

51    45 

8.00 

.222 

8    52    30 

10.00 

.204 

53    19 

12.00 

.213 

54    06 

14.00 

.200 

54    56 

* 

16.00 

.217- 

55    42 

18.00 

.217 

56    28 

20.00 

.213 

57    15 

22.  00 

.175 

58    12 

23.70 

.118 

59    24 

New  stroke  of  piston  taken. 

23.80 

9    17    00 
18    14 

25.70 

""."128"' 

29.70 

.208 

19    50 

31.70 

.222 

20    35 

33.70 

.217 

21    21 

35.70 

.233 

22    04 

37.70 

.238 

22    46 

89.70 

.233 

23    29 

41.70 

.244 

24    10 

43.70 

.154 

25    15 

45.70 

.119 

26    39 

47.70 

.123 

28    00 

New  stroke  of  piston  taken. 

47.80 

9    37    00 
37    48 

49.70 

'"".'198" 

51.70 

.294 

38    22 

53.70 

.345 

9    38    51 

55.70 

.323 

39    22 

57.70 

.367 

39    50 

59.70 

.357 

40    18 

61.70 

.333 

40    48 

03.70 

.333 

41     18 

65.70 

.357 

41    40 

67.70 

.857 

41     14 

69.70 

.345 

41    43 

71.70 

.312 

42    15 

New  stroke  of  piston  taken. 

71.80 

9    55    00 
9    55    35 

73.70 

""."27i" 

75.70 

.250 

56    15 

77.70 

.270 

56    52 

79.70 

.250 

57    32 

81.70 

.278 

58    08 

83.70 

.270 

58    45 

85. 70 

.303 

59    18 

87.70 

.312 

59    50 

89.70 

.312 

10    00    22 

91.70 

.823 

00    53 

93. 70 

.345 

01    22 

95.58 

.336 

01    50 

New  stroke  of  piston  taken. 
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ResiBtance. 

Distance 

shell 
traveled. 

Velocity 
mmnte. 

Time  of 
observations. 

Remarks. 

Pounds. 

Inches. 

Foot. 

h.    m,    8. 

40,200 
39,500 

95.68 

10    26    00 

97.58 

.176 

26    54 

41.300 

99.58 

.312 

10    27    26 

41.  000 

101.68 

.312 

27    58 

40,200 

103.58 

.400 

28    23 

41,300 

105  58 

.323 

28    54 

41,400 

107.58 

.345 

29    23 

42,800 

109.58 

.345 

29    52 

43,500 

111.58 

.370 

30    19 

48, 400 

113.  58 

.345 

30    48 

51,100 

115.58 

.303 

10    31    21 

41,000 

117.58 

Test  completed. 

Opposite  the  lauds  the  copper  band  was  '^98  long  and  opx)osite  the 
grooves  ".66  long  after  the  test. 

Of  the  total  ".98  opposite  the  lands,  about  ".05  represents  the  flow 
of  the  band  in  a  forward  direction;  hence  the  amount  of  flow  toward 
the  rear  at  this  place  was  ".98- (".05  +  ".61)  =  ".32. 

Opposite  the  grooves  there  was  hardly  any  perceptible  forward  flow 
of  the  copper. 


!■ 

I      1 

^^ 

"* 

^ 

^ 

" 

"  '■ 

" 

' 

' 

■tf^ 

Uj 

U2 

^*t 

A 

rf 

F» 

'.^    ^ 

Km 

W-4 

ftf 

il 

'""' 

" 

flrt 

"O 

'rt* 

tr 

it 

tsi^f 

■ 

r"" 

1 

111 

_. 

J 

■       1 

1 

' 

'^ 

,  [ 

" 

^. 

'^ 

^ 

'" 

" 

>M           •    ^_ 

1 

':'-• 

mJ 

- '-  " 

-- 

— 

U- 

"' 

^- 

— 

-' 

T 

'h3^^ 

" 

m  9,^tL 

"^ 

' 

ff^^t     *t 

' 

_1 

ja 

so    ei   S¥   S6'  6i  f6  jx.    7$^   70   7» 


^^^e>cyyt,  vrv  X*f  OmZr.  ^>v^ 
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7-INCH  B.  L,  STEEL  SIEGE  HOWITZER. 

No.  8357. 

Marks  on  gan : 

"Model  1890''  on  trunnion. 
"7-inl^o.5  Wt.37101b8.    ) 

W.  S.  P.  Insp.  >  on  muzzle. 

Watervliet  Arsenal  1893"  \ 
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f^70 


t:7a^^ 


2r-h 


« 


z?" 


tesiatance. 

Distance 

shell 
traveled. 

Velocity 

per 
minute. 

Time  of 
observations. 

Remarks. 

Pound*. 

2,500 

32,000 

Inches. 
0. 

.05 

.10 

.20 

.34 

.50 

.70 

.80 

.90 

1.00 

2.00 

3.00 

4.00 

5.00 

6.00 

7.00 

8.00 

9.00 

10.00 

11.00 

12.00 

13.00 

14.00 

15.00 

16.00 

17.00 

18.00 

19.00 

20.00 

20.07 

20.08 

20.09 

20.10 

20.15 

20. 16 

20.  40 

20.42 

20.  62 

20.  62+ 

20.86 

Foot. 
0- 

h.    m.    s. 

11    39    00 
40    00 
40    30 

Initial  load. 
Rapid  rate. 

Piston  stationary  2i  minutes. 

Load  momentarily  reached. 

Load  momentarily  reached. 

Load  momentarily  reached. 
Rested  40  minutes ;  the  load  in  the  meantime  fell 
to  43,200  pounds. 

36,000 

44,000 

57,000 

41  00 

42  00 

76,800 

88,600 

71,000 

43    00 

56,000 

44,000 
44,000 
46,500 
55, 100 

.017 
.167 
.167 

41    00 

44    30 

11    45    00 

58,700 
59.800 

.167 

46    00 

59,700 
58,600 

.333 

46    30 

63,400 

60,200 
61,600 

.250 

47    30 

63,000 



64,800 

66. 400 
69.100 

.222 

49    00 

69,800 

60,700 



74.400 
77.500 

.333 

50    00 

78.400 
53.000 

—222"" 

50    45 
53    00 

OJ.GOO 

63.900 

63,800 

03,  400 

55  30 

56  00 

63. 300 

81,000 

53, 300 

59    20 

83,300 

53,200 
85,000 

.004 

12    03    00 
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I  Distance   Velocity        ts^^  «* 

Resistance,      shell     \      per      '   K-i™»?L. 
'      ."^    ^       ODservations., 


;  traveled,    minute. 


Pounds. 
43,200 
06,700 
66,600 
60,600 
64,900 
65,200 
65,300 
65,300 
65,300 
65,  300 
85,000 
4,000 
78.800 
70,000 

60.000 
60,000 
60,000 
60,000 


37,000 
50. 000 
62, 800 
61,000 
61,000 


61,000 
70,000 
68,000 

63,000 


Inehen. 
20.86 
20.87 
20.88 
20.89 
20.90 
20.91 
20.92 
20.93 
20.94 
20.95 
21.30 


Foot. 


21.62 
23.00 


h.    m.  8. 

12  42  00 

45  00 


46  00 


47  00 

48  00 


00 


23.20  1 12  54 

23.40  1 56 

23.50  1 57  15 

23.60     .007 


23.65 
23.66 
23.68 
23.70 
23.76 


23.92 
24.00 
25.64 


.167 


2    45  00 

47  00 

49  00 

49  30 


2    58    19 


Remarks. 


Load  momentarily  reaohed. 
Load  released  and  rested  8  minutes. 
Load  momentarily  reached. 
Load  maintained  uniform  between  2r'.65  anil 
23'^00.    Rapid  rate  of  movement  of  ahell. 


The  variation  in  speed  of  shell  was  intentionally 
arranged  to  maintain  a  resistance  of  70,000  and 
60,000  pounds,  respectively,  as  shown  above. 


Accelerating  the  speed  increased  the  resistance 
to  70,000  pounds.  Speed  then  again  reduced 
until  the  resistance  was  61,000  pounds. 


Realstance  68, 000  pounds  while  the  shell  traveled 

from  24"  to  25"  .64,  the  interval  of  time  being 

about  40  seconds. 
Rate  of  travel  of  shell  2"  per  minute ;  continued 

at  this  speed  up  to  the  end  of  the  stroke  of  the 

testing  machine,  24". 


Another  stroke  of  the  piston  taken,  and  run  at  speed  of  ^"  per  min- 
ute, the  resistance  now  averaging  60,000  pounds;  at  times  reaching 
63,000  pounds,  and  at  other  times  falling  to  57,000  pounds. 

During  the  last  10''  of  the  travel  of  the  shell  in  the  gun  the  resist- 
ance increased  and  reached  a  maximum  of  90,000  pounds,  attributed  to 
the  rear  end  of  the  shell  cramping  in  the  bore.  There  were  fluctuations 
in  the  resistance  during  this  stage. 

There  was  some  abrasion  of  the  copper  band,  but  the  principal  effect 
was  a  flow  of  the  metal  under  the  lands  of  the  gun,  which  forcevl  the 
copper  toward  the  base  of  the  shell  about  ''.20  at  each  land. 
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[Second  experiment.] 

Shell  rebaoded  and  again  forced  through  gun. 
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I  DiiitAnce 

Resistance. .     shell 
traveled. 


mrnute.  , observations. 


m.  s. 

08  00 

09  00 

10  00 

11  25 

12  10 

12  40 

13  15 

13  50 

14  30 

14  45 

15  00 
15  30 
15  55 


Kemarks. 


Initial  load. 


Hate  increased  here. 


Load  released  to  initial  load  while  accumulator 
weights  were  pumped  np. 

Keadings  taken  during  one  setting  of  testing- 
maohine  valves. 


Valves  closed,  with  pressure  left  on  shell. 

Temperature  of  testing  room  about  68°  F. 

Test  discontinued. 

Load  found  on  shell  after  about  39^  hours'  rest. 
The  temperature  of  the  testing  room  was  t  hen 
48°  F.,  but  during  the  interval  of  rest  had  been 
lower. 

The  reduction  in  load  attributed  largely  to  fall 
in  temperature  in  the  testing  room,  diminish- 
ing the  volume  of  oil  in  straining  cylinder. 


.Valves  of  testing  machine  remain  at  one  set- 
>    ting. 


Maximum  resistance  after  rest 


176  THE   RESISTANCE    OF  BANDED   SHELLS   IN   GUNS. 
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;  Resistance. 


Pounds. 
70,000 
69,000 
08,700 
07,700 
67,  600 
07,300 
67,150 
67,  080 
66.950 
66,950 
67,100 
67, 380 
67,540 


70,800 
69,500 


71, 200 
71,000 
70,600 
70. 200 
70.600 
71.600 
72, 080 

75.  300 
75.  (KK> 
73.  7{»0 
7.'{.  200 

73,  080 
72, 800 
72.  H40 

72,  500 
72. 300 
72.100 
71.940 
71, 900 
71.800 
T1.720 
71,580 
71.490 
71,380 
71.200 
71.200 
71,070 
71.000 
70. 870 
70.800 
70.860 
70.900 
70,900 
70,880 

75,600 
75,150 
74,860 
74.600 

74,  320 
74,020 
73.880 

73,  720 
73, 420 
73. 310 
73,200 
72, 500 
72,200 
71,920 
71, 720 
71, 800 
71,210 
71,100 


Distance 

shell 
traveled. 

Velocity 
minute. 

Time  of 
observations. 

Inches, 
9.55 

Foot. 

h.   m.    8. 

05  02 

06  00 
06    20 

08  00 

09  00 

10  00 
12    00 

9.56 

9.57 

9.58 

9.59 

9.60 

9.60-1- 

9.61 
9.63 
9.66 
9.67 
9.69 
9.70 

9.70 
0.72 

14    00 

20    00 

25    00 

30    00 

35    00 
40    00 

8    41    00 
8    45    00 

8  45    30 
46    00 
50    00 

9  03    00 
17    00 
40    00 

.0004 

.0004 

9.74 
9.80 
9.97 
10.10 
10.29 
10.44 





.0008 

10    04    00 

Kemarks. 


10.47 
10.  51 
10. 5:t 
10. 55 

10.  r)8 

10.60 
lO.fll 
10.04 
10.  G« 
10.(^8 
10.70 
10.71 
10. 73 
10.76 
10.78 
10.70 
10.81 
10.  82 
10.84 
10.87 
10.89 
10.90 
10.91 
10.93 
10.96 
10.98 

11.00 
11.03 
11.12 
11.20 
11.28 
11.36 
11.42 
11.50 
11.58 
11.63 
11. 71 
11.79 
11.85 
11.91 
11.98 
12.04 
12.11 
12.17 


.0017 


10  05 
05 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

10  24 
25 
26 
27 
28 
29 
30 
31 

10  31 
32 
33 
34 
35 
86 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 


Yalvee  of  testing  machine  remain  at  one  set- 
'    ting. 


Valves  changed.    Speed  increased  slightly. 


Valves    again    changed,    slightly    increasing 
speed  of  shell. 


Valves  agnin  changed. 


Valves  again  changed. 


Valves  again  changed. 
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Resistance. 


Poundi. 
78.400 
79, 200 
79,940 
80,980 
81, 120 
81,100 
80,980 
81,350 
81,900 
83,120 
84,100 
84,280 
83,950 
83,800 
84,100 
84,900 
86,000 

97,400 
96,200 
93,600 
94,600 
97,900 
99,800 
101,600 
103,200 
108.700 


74,300 
88,900 
85,000 
84,050 
83,400 
85,400 
80,800 
88.080 
89,800 
91,200 
91,440 
91,650 
91,920 
92, 400 
80.000 
78,900 
5,000 
5,000 
68,000 
68,200 
80,400 
86,220 
86,220 
87,000 
88,300 
89,020 
91,:)00 
92.100 
92,600 
98,000 
93,400 

114,000 


94,500 
75,600 
75,300 
74,700 
75,850 
77,100 


Distanoe 

shell 
traveled. 


Velocity 

per 
minute. 


Time  of 
observations. 


Inches. 


12.33 
12.65 
12.93 
13.19 


13.42 
13.66 
13.88 
14.09 
14.28 
14.49 


14.68 
14.85 
15.03 
15.21 

15.48 
15.94 
16.42 
16.89 
17. 35 
17.79 
18.24 
18.05 
18.87 


1&91 
18.92 
18.93 
18.05 
18.96 
18.98 
19.00 
19.06 
19.15 
19.27 
19.38 
19.51 
19.64 
19.75 


19.72 
19.76 


19.80 
19.86 
19.90 
19.96 
20.08 
20.10 
20.21 
20.32 
20.44 
20.55 
20.62 


2^.19 
23.21 
23.26 
23.32 
23.41 


Foot. 


.0218 


.0753 


.0054 


.004 


.008 


.0174 


.006 
.007 


Bemarks. 


h.    m. 
10    48 


20 
48    50 

50  00 

51  00 

52  00 


53 
54 
55 
56 
57 
58 
58 
59 
11  00 
11  01 
02 

11  02 


11 


47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
67 
58 
59 
12  00 
12  00 
12  01 


12  35 


03  00 

03  30 

04  00 

04  30 

05  00 

05  30 

06  00 
06  15 


12  87  00 

38  00 

39  00 

40  00 

41  00 

42  00 

43  00 

44  00 

45  00 

46  00 

47  00 


12  50  30 

1  01  20 

1  02  00 

1  03  00 

04  00 

06  00 


Valves  again  changed. 


Valves  closed  and  nevr  stroke  of  accumulator 

piston  taken. 
Load  at  end  of  rest. 


Valves  gradually  opened. 


Valves  closed. 


Released  to  initial  load.    Rested  one  half  hour. 


Rate  of  speed  increased. 


Sp««d  of  shell  increased. 

Ai  omentary  maximum  resistance.  After  which 
the  resistance  fell  to  a)K>ut  94,600  iwunds  nnil 
there  remained  during  the  continuance  of  t  hiH 
Hpeed. 

Ciider  reduced  speed. 

Rate  of  speed  increased. 
Do. 

Second  follower  pat  in  machine. 


H.  Doc.  131- 


-12 
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Kesistance. 


Pounds. 
5,000 
70,000 
74,200 
78,400 
77,  300 
78,800 
80,150 
83,  350 
85,700 
83,100 
76,200 
75,  200 
75,  050 
75,200 
74,600 
74,700 
76,850 
75,200 
73,500 
71,500 
71,400 
71,700 
71, 100 
69,200 
66,500 
65,100 
65, 500 
66,200 
67,800 
67,200 
67,200 
66,750 
67,600 
67,750 
67,300 
66,800 
65,100 
64,500 
65,300 

5,000 
65,100 
64,500 
63,300 
65,500 
64,300 
63,100 
61,500 
60.500 
59,400 
57,050 
59,900 
62.600 
60,400 
58,500 
61,100 
62,800 

64,000 

60,200 


51, 400 
62,  000 
53,200 
52,700 
53,400 
53,600 
54,100 
54,380 
54,680 
55,400 
55,900 
55,800 
54.850 
54,800 
55,000 
55,000 


Distanoe 

shell 
traveled. 


Inches. 
23.41 
23.47 
23.49 
23.60 
23.79 
24.02 
24.26 
24.55 
24.91 
25.64 
26.57 
27.39 
28.27 
29.11 
30.15 
30.89 
31.74 
82.63 
33.51 
34.35 
35.21 
36.03 
36.79 
87.51 
38.12 
38.58 
39.06 
39.69 
40.33 
41.05 
41.77 
42.39 
43. 02 
43.71 
44.31 
44.87 
45.43 
46.00 
46.51 

46.51 
46.88 
47.81 
48.96 
49.98 
50.96 
51.89 


Velocity 

per 
minute. 


53.55 
54.40 
56.09 
57.51 
59.01 
60.56 
61.91 
64.01 
66.16 


68.37 

68.40 

68.41 

68.42 

68.42 

68.43 

68.44 

68.46 

68.47 

68.47+ 

68.47+ 

68.47+ 

68.49 

68.53 

68.57 

68.61 

68.65 


Foot. 


.003 
.009 
.016 
.019 
.020 
.0:24 
.030 
.061 


.069 


.077 
.066" 


.074 
.071' 


.06^ 


.045 


.058 


.054 


.048 
.645' 


.072 
.068* 


.063 
.065 
.056 
.087 
.090 


.177 


.0025 


Time  of 
observations. 


h.    m. 

2  07 

2  08 

2  09 

2  10 

2  11 

2  12 

2  13 

2  14 

2  15 

2  16 

17 

2  18 

19 

20 

2  21 

22 

2  23 

24 

2  25 

26 

2  27 

2R 

29 

2  30 

2  31 

32 

33 

2  34 

35 

36 

2  87 

38 

89 

2  40 

41 

42 

2  48 

44 

2  45 

2  57 
58 
59 

3  00 
3  01 
3  02 

03 
04 

3  05 
06 

3  08 
10 

3  12 

3  14 
16 
18 
20 


3  21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 

3  37 
38 


Remarks. 


*Ral«  of  speed  gradually  IncreaHed. 


New  stroke  of  ram  t^iken. 


Kate  increased. 

Load    momentarily    reached,   then    gradiially 
fell  to  60.200  pounds. 

Slower  rate  of  speed. 


[Valves  gradually  opened  a  slight  amount. 


Rate  increased. 
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DisUnoe 

shell 
trayeled. 

Velocity 

per 
minute. 

Time  of 
obeervatioiis. 

Remarks. 

Pounds. 
67,800 
61,100 

60.20* 
70.21 
70.40 

70.40 
71.27 
72.02 
72.71 
73.40 
74.02 
74.56 
75.06 
85.50 
77.03 

78.80 
79.60 

Foot 
.005 
.084 

h.    m.    B. 

39  00 

40  00 

Rate  increased. 

Stroke  of  piston  exhausted. 
New  stroke  of  piston  taken. 

Rate  increased,  accompanied  by  immediate  drop 

in  resistance. 
Shell  thought  to  have  been  in  an  oblique  position 

in  the  bore. 

5.000 
62,300 
67,600 
71,200 
77,300 
77,300 
79,200 
80,300 
82,000 
70,300 

50,500 
0 

3    48    00 
49    00 
60    00 

51  00 

52  00 

53  00 

54  00 

55  00 

56  00 

57  00 

3    68    00 
59    00 

.067 
.058 
.058 
.052 
.046 

.039 
.127 

.147 
.074 

The  metal  of  the  band  flowed  under  the  lands  of  the  gun,  the  copper 
being  forced  to  the  rear  about  ".20  by  each  land. 

Six  sections  between  lands  were  fractured  just  forward  of  the  rear 
end  of  the  band. 

The  band  generally  showed  contact  with  the  grooves  of  the  gun,  but 
there  were  places  which  did  not  appear  to  have  reached  a  bearing  at 
the  grooves. 
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[Third  experiment.] 

Shell  again  rebanded  and  forced  throagh  the  gan. 


Resiatance. 

Distance 

shell 
traveled. 

Velocity 

per 
minute. 

Time  of 
obaervations. 

Remarks. 

Powndt. 
5,0U0 

129,000 
86,000 
94,000 
98,000 
71,600 

108,000 
72,600 

112,600 
78,000 

101.000 
129,000 

123,000 
92,000 

114,000 
138,000 

180,000 
99,000 
06,600 

64.000 
71,600 
74,800 
80,300 
86,200 
95,000 
99,900 
101,800 
107,600 
112, 400 
116,400 
117,400 
116,600 
115,000 
113,800 
112,700 
112,800 
116,700 
115,800 
116,200 
119,000 
114,900 

114,000 
106,000 

4,200 

Inches. 
0. 

.80 
1.90 
3.20 
4.09 
4.11 
8.15 
8.18 
12.30 
12.81 

Foot 
0. 
.200 

h.  m. 
2    10 

11 

40 
00 

Initial  load. 

Maximom  resistance  observed 

Stood  at,  while  ram  was  pumped  up. 

Stood  at,  while  ram  was  pumped  up. 

Resistance  while  shell  was  traveling. 

Stood  at,  while  ram  was  pumped  up. 

Gradually  increased  rate  of  travel  of  shell. 

Shell  began  to  move  freely. 

Resistance  gradually  increased  to  129,000  pounds 
while  under  the  maximum  speed  (aboot  0" 
per  minute),  then  gradually  decxeased  to 
123,000  pounds  as  the  speea  was  gradually 
lowered. 

Stood  at,  while  ram  was  pumped  up. 

Same  treatment  an  last  recorded,  vik,  gradually 
increased  rate  of  travel  of  shell. 

When  the  pressure  reached  114,000  pounds  the 
shell  was  traveling  freely. 

The  speed  was  gradually  increased  until  the 
resistance  reached  138,000  pounds,  at  which 
time  the  travel  was  about  the  maximum  the 
testing  machine  will  give,  or  about  9"  per 
minute.  The  speed  was  then  reduced  rather 
more  abmptlv  than  in  the  preceding  observa- 
tion, the  resistance  in  the  meantime  falling 
to  136,000  pounds.  This  stage  of  the  test 
occupied  50  seconds. 

ceased,  which  was  gradually  lowered  to  66,500 
pounds  at  the  time  speciflea. 
Test  resumed  at  slow  speed. 

Valve  setting  unchanged. 

Valves  opened  slightly. 

As  shown  by  a  micrometer,  the  speed  of  travel 
is  now  ".0022  per  minute. 

Load  left  on  the  sheU. 

Test  discontinued. 

Load  found  on  shell  after  resting  about  64  hours. 
Reduction  of  load  attributed  to  leakage  of  oil 
from  straining  cylinder  through  valves. 



.548 

2    11 
2    18 

19 
2    20 

20 
2    34 

30 
30 
05 
00 
28 
00 

.577 

.736 

v^"'.'.'^:  " 

16.38 
16.48 

.339 

2    35 
2    42 

00 
00 

20.60 

.407 

2    42 

60 

20.49 

20.49 
20.49 
20.49 
20.50 
20.50 
20.50 
20.50 
20.50 
20.50 
20.60 
20.50 
20.50 
20.50 
20.51 
20.51 
20.51 
20.51 

8    18 

8    20 
3    21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
81 
82 
83 
34 
88 
47 
3    48 
8    49 
51 
53 
56 

8    59 

00 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
30 
00 
00 

00 



20.51 
20.52 

20.63 

CT    4^    «at    d^    <Af    0#    ;«?    7M.    r^    m    jr 
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Micrometer  attached  to  gxm  and  compression  platform  of  testing 
machine. 

No.  8361— Continued. 


Resiatanoe, 


Poundt. 

4«200 

10,000 

10,000 

16,000 

15,000 

20,000 

30,000 

25,000 

25,000 

30,000 

80,000 

30,000 

85,000 

85,000 

40,000 

40,000 

45,000 

45,000 

50,000 

50,000 

55,000 

55,000 

00.000 

60,000 

65,000 

65,000 

70,000 

70,000 

75,000 

75,000 

80,000 

80,000 

85,000 

85,000 

90,000 

90.000 

80.000 

60,000 

40,000 

20,000 

4.200 

80,000 

90,000 

95,000 

95,000 

100,000 

100,000 

105,000 

105.000 

110,000 

110,000 

115,000 

115,000 

120,000 

120,000 

125,000 

125,000 

125,000 

115,000 
115,000 

110,000 
110,000 
110,000 
110,000 
110,000 
115,000 
115,000 
115  000 
115,000 
115,000 


DiBtanoe 

BheU 
traveled. 


Inches, 

0. 

.0014 
.0015 


.0040 
.0040 
.0054 
.0054 
.0065 
.0066 
.0066 
.0078 
.0079 
.0090 
.0091 
.0101 
.0102 
.0113 
.0113 
.0124 
.0124 
.0186 
.0136 
.0146 
.0147 
.0157 
.0158 
.0168 
.0169 
.0180 
.0180 
.0190 
.0190 
.0200 
.0200 
.0180 
.0140 
.0096 
.0049 
.0012 
.0180 
.0200 
.0200 
.0210 
.0218 
.0220 
.0229 
.0229 
.0239 
.0240 
.0249 
.0250 
.0260 
.0262 
.0273 
.0300 
.0450 

.0496 


.0589 
.0542 
.0544 
.0545 
.0545 
.0554 
.0554 
.0557 
.0560 
.0563 


Velocity 

J  per 
nate. 


Foot. 


Time  of 
obaervatlons. 


h.     m.    $. 


8  39 


_-  00 

44  00 

45  15 
50  15 
50  30 

55  30 

56  00 
03  00 
03  40 

08  40 
13  40 

13  45 

18  45 

19  00 
24  00 
24  30 

29  30 

30  00 
35  00 
35  40 
40  40 
47  50 

52  50 

53  20 
58  20 
58  45 

03  45 

04  00 

09  00 
09  30 

14  80 
14  40 

19  40 

20  00 
10  25  00 


10 


10  28 
33 
34 
55 
56 

11  01 
11  01 

06 
06 
11 
12 
17 
17 
22 
11  23 

11  24 
25 

11  26 
81 
84 
89 
42 
42 
43 
44 
45 
46 


Remarks. 


Load  reduced. 
Load  again  reduced. 
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I 


I 


Distance   Velocity 
Resistance.  I     shell  per 

traveled,    minute. 


Pounds, 
115, 000 
115.000 
115,000 
115,000 
115,000 
115,000 
118,000 

118,000 
130,200 
182,000 
132,  200 
129,100 
121,000 


6,000 
114,000 
108,000 
98,400 
98,100 
03,000 
91,100 
88,100 
87,600 
84,200 

5,000 
83,000 
78,300 
78,500 
67,700 
73,700 
67,300 

5,000 
75,800 
61,000 


Inches. 
.0566 
.0570 
.0574 
.0577 
.0580 
.0584 


20.56 
20.88 
21.25 
21.70 
22.09 
23.42 
23.76 

23.76 
24.29 
26.00 
28.42 
31.03 
33.80 
36.15 
39.88 
43.47 
47.13 

47.13 
61.33 
65.13 
68.93 
62.83 
66.83 
70.81 

70.81 
73.91 
77.81 


Foot. 


Time  of 
observtttions. 


47  45 

48  45 

49  46 

50  45 
11  51  45 

62  46 


0.053 
.062 
.075 
.065 
.111 


.107 
.202 
.217 
.231 
.196 
.811 


.366 


.817 
.317 
.325 


29  00 

29  30 

30  00 


31  00 
1  32  00 


3  81  15 

32  00 

33  00 

34  00 
86  00 

36  00 

37  00 
88  00 

3  39  00 

8  39  50 

3  48  40 
60  00 

51  00 

52  00 

63  00 

64  00 

65  00 

4  14  00 
16  00 

4  16  00 


Remarks. 


Test  discon tinned.    Micrometer  removed 
Test  resumed  after  1^  hours  rest. 


Total  travel. 

Second  follower  put  in  machine. 


New  stroke  of  piston  taken. 


New  stroke  of  piston  taken. 


Test  completed. 
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i                                ^ 
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tf  ^  d  L     J  sdj        ^ 
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J              a  ar 
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^^^.^            - 

L       ]        i 

^^^    -r 
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\                  I                                                      " 

Z.                ^^ 
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^^^ 

^ 
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8-INCH  B.  L,  RIFLE— STEEL— 14\  TONS. 
No.  8371. 

Marks  on  rifle: 

"Betblehem  Steel  i  ^„  x_„„.  „ 
Model  1888"        }  ^"  trunnion. 

"  W"  p"!  F.'l'^o'J''  "''''"  '''"'  ^''*  ''°'^'  ^'  ^'  ""•  '"'^- 1  o"  muzzle. 

-n 


^?. 


ito 


1 


^dT 


^*-Mtsa    -« 


Keaistance. 

Distaiico 
shot 

traveled. 

Pound*. 

Inch. 

28,850 

0- 

42,630 

.25 

47,840 

.50 

68,790 

.75 

92,140 

1.00 

131, 130 

1.25 

243,120 

1.50 

232,130 

1.75 

208,390 

2.00 

188,540 

2.25 

168.340 

2.50 

168,340 

2.75 

175, 430 

3.00 

175, 430 

3.25 

171,880 

8.50 

168,340 

3.75 

171,880 

4.00 

175,430 

4.25 

175. 430 

4.50 

168,340 

4.75 

164,800 

5.00 

168,340 

5.25 

168,  340 

5.50 

168,340 

5.75 

168,340 

6.00 

150.480 

6.25 

159,480 

6.50 

159,480 

6.75 

169.480 

7.00 

157, 350 

7.25 

157, 350 

7.50 

159,480 

7.75 

169,480 

8.00 

159,480 

8.25 

161,610 

8.60 

161, 610 

8.75 

161,610 

9.00 

164.800 

9.25 

164,800 

9.50 

164.800 

9.75 

164.800 

10.00 

164,800 

10.25 

161,  610 

10.50 

161,610 

10.75 

161,250 

11.00 

159.480 

11.25 

159, 480 

11.50 

159,480 

11.75 

169,480 

12.00 

per 
minute. 


Bemarks. 


Foot. 

0.  Initial  load. 


.093 


.093 
.093* 


.093 


.098 
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Besistanoe. 


Pounds, 
159,4^0 
159, 480 
150,480 
169, 480 
158,060 
157,350 
157,350 
155,940 
157.350 
157, 350 
157.350 
157,350 
157, 350 
159,480 
161, 610 
164,800 
166, 570 
170, 110 
171,880 
171,880 
171,880 
175,480 
175,430 
173.660 
171, 880 
171.880 
171.880 
171,880 
171,880 
171,880 
173,660 
173,660 
173,660 
173,660 
175,430 
175,430 
178. 970 
178, 970 
178,970 
178, 970 
181,450 
182,  870 
182. 870 
182,870 
182,870 
182,870 
186,060 
186,060 
188,540 
188,540 
188,540 
188,540 
186.060 
188.540 
188.540 
188,540 
186,060 
182,870 
178.970 
173,660 
168,340 
164,800 
164,800 
168,340 
171,880 
173,660 
175,430 
175, 430 
173,660 
171.880 
171,880 
168.340 
159. 480 
161,610 
159,480 
159.480 
157, 350 


DistftDoe 

shot 
trareled. 


Inehet. 
12.25 
12.50 
12. 75 
13.00 
13.25 
13.50 
13.75 
14.00 
14.25 
14.50 
14.75 
15.00 
15.25 
15.50 
15.75 
16.00 
16.25 
16.50 
16.76 
17.00 
17.25 
17.60 
17.75 
18.00 
18.25 
18.50 
18.75 
19.00 
19.25 
19.50 
19.76 
20.00 
20.25 
20.50 
20.75 
21.00 
21.25 
21.60 
21.75 
22.00 
22.25 
22.50 
22.75 
23.00 
23.25 
23.50 
23.75 
24.00 
24.25 
24.50 
24.75 
26.00 
26.25 
25.50 
25.75 
26.00 
26.25 
26.50 
26.75 
27.00 
27.25 
27.50 
27.75 
28.00 
28.25 
28.50 
28.75 
29.00 
29.25 
29.50 
29.75 
30.00 
30.25 
30.50 
30.75 
31.00 
31.25 


Velocity 

per 
minute. 


Foot. 


.093 


Remarks. 
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Besistance. 


Pounds. 
157, 350 
157,850 
150,480 
161,250 
161. 610 
163,020 
164,800 
168,340 
168.340 
168,840 
166, 570 
168.340 
168,340 
168.340 
168.340 
166, 570 
168.340 
166, 670 
164,800 
164,800 
164,800 
164,800 
166, 570 
166, 570 
168,340 
168, 340 
166, 570 
164.800 
164,800 
164,800 
161, 610 
161, 610 
161,  610 
161,250 
161,250 
159.480 
150,480 
159,480 
159,480 
158,060 
158,060 
158,060 
159,480 
161,250 
161, 610 
161. 610 
161,250 
159,480 
159.480 
157. 350 
155,940 
156.940 
157, 350 
155,940 
154,160 
161,680 
148,850 
145,300 
145,300 
145,800 
145,300 
143,530 
141. 760 
141, 760 
141,760 
139. 680 
132, 550 
115, 530 
111.280 
109,150 
106,450 
100,150 
108,450 
108,090 
106, 320 
108,450 


Distance 

shot 
traveled. 


Inches. 
31.50 
31.75 
32.00 
32.25 
32.50 
32.75 
33.00 
83.25 
33.50 
33.75 
34.00 
34.25 
34.50 
34.75 
35.00 
85.25 
35.50 
35.75 
36.00 
36.25 
36.50 
36.75 
37.00 
87.25 
37.50 
37.75 
38.00 
38.26 
38.50 
38.75 
39.00 
39.25 
39.50 
39.75 
40.00 
40.50 
41.00 
41.50 
42.00 
42.50 
43.00 
48.50 
44.00 
44.50 
45.00 
46.50 
46.00 
46.50 
47.00 
47.50 
48.00 
48.50 
49.00 
49.50 
50.00 
50.60 
51.00 
51.50 
62.00 
62.50 
63.00 
53.60 
54.00 
64.50 
65.00 
65.50 
66.00 
93.00 
94.00 
95.00 
96.00 
97.00 
98.00 
09.00 
100.00 
106.00 


Velocity 

per 
rauiute. 


Foot, 
"".'093* 


.093 


Bemarka. 
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Kesistanco. 

Distance 

shot 
traveled. 

Inchet. 
112.00 
118.00 
118.00 
119.00 
120.00 
121.00 
122.00 
123.00 
124.00 
125.00 
126.00 
127.00 
128.00 
129. 00 
130.00 
131.00 
132.  00 
133.00 
134.00 
135.00 
136. 00 
137.00 
138.00 
139.00 
140.00 
141.00 
142.00 
143.00 
144.00 
145.00 
146.00 
147.00 
148.00 

148.00 
149.00 
150.00 
151.00 
152.00 
153.00 
154.00 
155.00 
156.00 
157.00 
158.00 
159.00 
160.00 
16L00 
162.00 
163.00 
164.00 
165.00 
166.00 
167.00 
168.00 
169.00 
170.00 
171.00 
172. 00 
173. 00 
174.00 
175.00 
176.00 
177.00 
178.00 

178.00 
179.00 
180.00 
181.00 
182.00 
183.00 
184.00 
185.00 
186.00 

Velocity 

per 
minute. 

Bemarks. 

Pounds. 
101, 360 
104, 550 
95,000 
95.690 
92,140 
90,730 
88,600 
90,020 
90,020 
90,020 
90,730 
91,440 
91,440 
91,440 
90,020 
87,180 
85,760 
80,120 
88,600 
90.730 
91,790 
92,140 
92. 140 
90,370 
87. 180 
86,760 
81, 510 
79,3S0 
78,680 
80,090 
£5,060 
85,060 
85.760 

81.510 
83.640 
83,640 
81,510 
79,380 
77,960 
75, 130 
70,880 
70,880 
69,460 
69,460 
69,460 
70,880 
70,880 
70,  880 
71,590 
71,590 
72,300 
71,590 
71,590 
70,880 
64,510 
60,250 
56.700 
56,700 
58,480 
62, 370 
60,960 
60,250 
60,250 
60,250 

58,480 
55,290 
51,740 
48,200 
47,840 
47.490 
47, 140 
45,360 
45.860 

Foot. 

Speed  reduced  slightly. 
Changed  rods. 
Started. 

Rested. 
Bested. 

.093 

.093 

.093 

.093 

.093 

.093 

.003 

.093 



.093 
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BMiatanoe. 

DiBtanoe.  Velocity 

shot           per 
traveled,    mumte. 

Remarks. 

Poundi. 
45,360 
46,360 
45,360 
45,360 
45,360 
45,360 
46,360 
44,650 
43.940 
44,300 
44,300 

Inches. 
187.00 
188.00 
189.00 
190.00 
191.00 
192.00 
193.00 
1(M.00 
196.00 
196.00 
107.00 

Foot, 

Band  out 

.093 

44,300    1    198.00 
44,300        199.00 
42,530        200.00 
41,820    .    201.00 
84, 730         202. 00 

85,440 

203.00 

.098 
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Marks  on  rifle: 

'^Bethleliem  Steel 


10-INCH  B.  L.  BIFLE^STEEL.    SO  TONS. 

No.  8504, 


Model  1888. 


3teell 


on  trnnnion. 


X 


30  tons 
"  10-in.  No.  21,  Wt.  67,060  Iba.    F.  E.  H.  Insp.  Son  muzzle. 
Watervliet  Arsenal,  1894."  j 


7.fi2£j/ 


-LA. 


3S" 


ReaiBtance. 

Distance 

shell 
traveled. 

Velocity 
minate. 

Remarks. 

Pm»nd$. 
64,680 
87,490 
210, 520 
812,770 
265,200 
191,880 
178,260 
172,790 
171,080 
168,410 
168, 410 
168,410 
171,090 
171,080 
172,790 
172,790 
172,790 
174,980 
174,980 
174.980 
178,260 
178,260 
178,260 
178,260 
174.980 
172,790 
178,260 
178,260 
181,540 
174,080 
172,790 
•  172^790 
174,980 
172,790 
172,790 
178,260 
181,540 
185,910 
185,910 
181,540 
181,540 
185,910 
188,640 
191,380 
191,380 
191,380 

0. 
.50 
1.00 
1.50 
2.00 
2.50 
3.00 
3.50 
4.00 
4.50 
5.00 
5.50 
6.00 
6.60 
7.00 
7.60 
8.00 
8.60 
9.00 
9.60 
10.00 
10.50 
11.00 
11.50 
12.00 
12.50 
18.00 
13.50 
14.00 
14.50 
15.00 
15.60 
16.00 
16.60 
17.00 
17.50 
18.00 
18.50 
19.00 
19.60 
20.00 
20.50 
21.00 
21.60 
22.00 
22.60 

Foot. 
0. 

Initialload. 

.053 

.058 

.068 

.068 

.063 

.053 

.063 

.068 

.053 

.063 

*&if  W^S  JU^  JL0a  Xrf*'  J^»*  MMff' 


^htrrrw.   *n4>*M:Mi^:  Ani«if    ujvv^jprpft^ 
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BMlstance. 


Dlatanoe 

shell 
traveled. 


Velocity 
miniite. 


Kemarks. 


Poundt, 
1M,112 
190.850 
202,820 
204,500 
205,600 
202,320 
202,320 
202,320 
202,320 
202,820 
202,820 
204,500 
204,500 
202,320 
109,680 
196,850 
201,222 
202,820 
202,320 
204,500 
205,600 
215,440 
210, 520 
217,626 
218,720 
219, 810 
219, 810 
224,188 
226,920 
224,188 
221,454 
218.720 
218,720 
219, 810 
226,920 
282,890 
287,860 
242,780 
242,780 

237.860 
240,590 
243,870 
249,840 
254,260 
261,530 
261,680 
261,580 
240,840 
249,340 
249,340 
249,340 
251,580 
254,260 
265,200 
266,200 
266,200 
254,260 
264,260 
248,790 
243,870 
242,780 
224,190 
224.190 
221.460 
218,720 
218,780 
218.720 
218,720 
191,880 
194,110 

191, 380 
191,380 
188,660 
186, 910 


Inehst. 
23.00 
23.60 
24.00 
24.50 
25.00 
26.60 
26.00 
26.60 
27.00 
27.60 
28.00 
28.50 
29.00 
29.50 
80.00 
80.60 
81.00 
31.50 
32.00 
32.50 
88.00 
38.50 
84.00 
84.50 
85.00 
85.60 
86.60 
86.60 
87.00 
87.50 
88.00 
38.50 
89.00 
89.50 
40.00 
40.60 
41.00 
41.60 
42.00 


42.60 
48.00 
43.60 
44.00 
44.50 
46.00 
45.50 
46.00 
47.00 
48.00 
49.00 
60.00 
61.00 
62.00 
58.00 
54.00 
56.00 
66.00 
67.00 
58.00 
50.00 
60.00 
61.00 
62.00 
68.00 
64.00 
65.00 
66.00 
76.00 
76.00 


77.00 
78,00 
79.00 


Foot 


.053 
.058' 


.053 


.068 


.663 


New  stroke  of  iiiston. 
Test  resomed. 


.068 
.053 


.053 


.053 
.063' 


.063 


.068 


.063 
.068 


New  stroke  of  piston. 
Test  resumed. 


.063 
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Distance 

Velocity 

shell 

per 

Remarks. 

traveled. 

minute. 
Foot. 

Pounds, 

Inchet. 

178.260 
178,260 

80.00 

81  00 

191,380 

82.00 

"  ".'653" 

188,650 
185. 910 

83.00 

84.00 

185,  910 
185. 910 

85.00 

86.00 

181.  640 

87.00 

179, 350 
178.260 
178,260 

88.00 

89.00 
90.00 

"".053  ' 

New  stroke  of  piston. 

172, 790 

Test  resumed. 

172, 790 

ii.oo 

176,850 

92.00 

""."653" 

191,380 

94.00 

.053 

185, 910 

100.00 

.053 

164,040 

110.00 

.053 

153,100 

120.00 

.053 

158,  570 

130.00 

.053 

181,230 

135.00 

.053 

122,480 

138.00 

.053 

123,580 

139.00 

.053 

131, 230 
139.430 

140.00 

150.  UO 

""."653" 

115, 920 

160.00 

.053 

109, 910 

170.00 

.053 

98, 420 

180.00 

.053 

98, 420 

186.00 

.053 

New  stroke  of  piston. 

115,920 

Te8t  resumed. 

109,360 

"moo" 

"".'053" 

87,490 

210.00 

.053 

109,360 

220.00 

.053 

101,160 

230.00 

.053 

98,420 

234.00 

.063 

Now  stroke  of  piston. 

115.920 

Test  resumed. 

98,420 
95.690 
90,220 
90,220 
87,490 
79,830 

"235.06 

236.  UO 

237.00 

238.00 

239.00 

240.00 

"■■*635" 

73,820 

241.00 

.035 

73,820 
73,820 

242.00 

243.00 

"".'035" 

84,750 
02,960 

244  00 

245.00 

"".035" 

92,960 

246.00 

.035 

79,830 
73,820 
73.820 
73,270 
73,270 

247.00 

248.00 

249.00 

250.00 

270.00 

"".035" 
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HELICAL  8PEIN08  FOB  OUV  CARRIAGES. 

Spriugs  consist  of  nest  of  three  concentric  springs  each. 
Description  op  Springs. 


No.  1. 


No.  2. 


Weight 

OatSdeooil: 

Diameter  of  wire 

Outside  diameter  of  coil 

Inaide  diameter  of  coil. 
Middle  coil: 

Diameter  of  wire 

Outaide  diameter  of  coil 
Inside  coil: 

Diameter  of  wire 

Outside  diameter  of  coil 


24  lbs.  6  OK. 

1".  12 
5.95 
3.75 

.75 
3.68 


2.01 


24  lbs.  9  OB. 

1".  12 
6.05 
3.76 

.76 
8.68 

.38 
2.00 


Compression  of  Springs. 


No.  8322,  spring  No.  1. 

No.  8323,  spring  No.  2. 

Applied 

loads. 

Height. 

Compres- 
sion. 

Height. 

Compres- 
sion. 

Pounds. 

Inehes. 

Inches. 

Inches. 

Inches. 

0 

6.17 

0. 

6.21 

0. 

500 

6.11 

.06 

6.14 

.07 

1,000 

6.06 

.11 

6.09 

.12 

2,000 

5.99 

.18 

6.00 

.21 

3,000 

5.89 

.28 

5.91 

.30 

5,000 

5.75 

.42 

5.76 

.46 

10,000 

5.37 

.80 

5.86 

.86 

15,000 

4.94 

1.23 

4.97 

1.24 

10,000 

5.29 

.88 

6.33 

.88 

5.000 

5.67 

.50 

5.70 

.61 

1,000 

6.04 

.13 

6.07 

.14 

Oompression  of  helical  springs  for  12-inch  spring  return  mortar 
carriages. 

Springs  made  by  the  Crescent  Steel  Company,  Pittsburg,  Pa. 

Four  spriugs  placed  in  the  testing  machine  and  closed  down  with 
225,000  pounds. 

They  were  held  closed  for  a  period  of  sixty-four  hours.  When  the 
load  was  released  to  18,000  pounds  the  height  of  the  springs  was  13'M9. 

Tests  of  Individuai,  Springs,  Which  Consist  op  Double  Coils. 

No.  8324. 


Diameter  of  urire 

Height 

Distance  between  coils 

Sxterior  d iameter,  about 

Interior  diameter,  about 

Weight pounds 


Outside 
coil. 


Inches. 
1.74 

13.77 
1.00 
8.W 
5.56 

8Ui 


Inside  coil. 


Inches. 
1.26 
13.70 
.55 
6.47 
8.02 
34| 
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1,500 

2,000 

2,500 

3,000 

3,500 

4,000 

4,500 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

12,000 

14,000 

16,000 

18, 000 

20,000 

22,000 

24.000 

26,000 

28,000 

30,000 

32,000 

34,000 

36.  000 

38.000 

40,000 

42,000 

44,000 

46,000 

48.  000 

50.000 

62.000 

54,000 

56,000 
54,000 
52,000 
50,000 
48.000 
46,000 
44,000 
42,  000 
40,000 
38.000 
36,000 
34,000 
32.000 
30,000 
28,000 
26,000 
24.000 
22.000 
20,000 
18,000 
20,000 
30,000 
40,000 
60,000 
52,000 
54,000 
52,000 
50.000 
40.000 
30,000 
20,000 
18,000 
17,000 
16,000 
15,000 
14,000 
13,000 
12,540 
10,000 
8.000 
6,000 


Iftbhes. 
13.92 
13.60 
13.54 
13.48 
13.43 
13.37 
13.32 
13.27 
13.23 
13.14 
13.04 
12.95 
12.87 
12.79 
12.63 
12.49 
12.33 
12.18 
12.04 
11.89 
11.74 
11.59 
11.43 
11.28 
11.11 
10.96 
10.79 
10.61 
10.44 
10.26 
10.09 
9.92 
9.76 
9.63 
9.57 
9.54 

9.54— 

9.54 

9.54 

9.59 

9.67 

9.78 

9.90 

10.04 

10.17 

10.30 

10.46 

10.60 

10.74 

10.88 

11.02 

11.18 

11.33 

11.48 

11.64 

11.79 

11.66 

10. 96 

10.23 

9.60 

9.55 

9.54 

9.55 

9.58 

10.16 

10.87 

11.62 

11.78 

11.85 

11.93 

12.02 

12.11 

12.19 

12.25 

12.47 

13.66 

12.87 


0.32 
.38 
.44 
.49 
.55 
.60 
.65 
.69 
.78 


Outside  coil  in  contact  with  platforms  of  luacliine. 
Inside  coil  in  contact  with  machine. 


97 
05 
13 
29 
43 
59 
74 
88 
03 
18 
33 
49 
64 
81 
96 
13 
31 
48 
66 
83 
00 
16 
29 
35 
38 

38+ 

38 

38 

:« 

25 

14 

02 


3.75 
3.62 
3.46 
3.32 
3.18 
3.04 
2.90 
2.74 
2.59 
2.44 
2.28 
2.13 
2.26 
2.96 
3.69 
4.32 
4.  .37 
4.  .38 
4.37 
4.34 
3.76 
3.05 
2.30 
2.14 
2.07 
1.99 
1.90 
1.81 
1.73 
1.67 
1.45 
1.26 
1.05 


Inside  coil  closed  doAvn. 
Otitj^ide  coil  not  chwd  down. 


HELICAL   SPRINGS   FOR   GUN   CARRIAGES. 
No.  8324— Continued. 


195 
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Total 
hbight. 

COID- 

preMion. 

Bemarka. 

Pound§. 

Inehet. 

Inche§. 

4,000 

18.11 

.81 

2,000 

13.86 

.56 

4,000 

13.16 

.76 

6,000 

12.98 

.94 

8,000 

12.80 

1.12 

10,000 

12.64 

1.28 

12,000 

12.49 

1.43 

14,000 

12.34 

1.58 

15.000 

12.26 

1.66 

15,180 

12.25 

1.67 

16,000 

12.19 

1.73 

18,000 

12.09 

1.88 

50,000 

9.60 

4.32 

18,000 

11.79 

2.13 

Test  diacontinued. 

Compression  of  the  Outside  Coil  of  Spring  No.  8324. 


^sar 

Total 
height. 

Com- 
preaaion. 

Itomarka. 

Poundt. 

Inches. 

2,000 

13.42 

0.50 

3.000 

13.24 

.68 

4,000 

13.06 

.86 

5.000 

12.89 

1.03 

6,000 

12.71 

1.21 

7,000 

12.54 

1.38 

' 

8,000 

12.39 

1.53 

9,000 

12.23 

1.69 

10.000 

12.09 

1.83 

11,000 

11.95 

1.97 

12,000 

11.80 

2.12 

18.000 

11.67 

2.25 

14,000 

11.51 

2.41 

15,000 

11.38 

2.54 

16,000 

11.23 

2.60 

17.000 

11.08 

2.84 

18.000 

10.98 

2.99 

19.000 

10.78 

3.14 

20.000 

10.62 

8.30 

21,000 

10.47 

8.45 

22,000 

10.30 

8.62 

23,000 

10.15 

3.77 

24.000 

10.00 

3.92 

25.000 

9.85 

4.07 

26,000 

9.69 

4.23 

26,800 

9.56 

4.36 

26,000 

9.65 

4.27 

26,000 

9.78 

4.14 

24,000 

9.89 

4.03 

23.000 

10.01 

3.91 

22.000 

10.14 

8.78 

21,000 

10.28 

3.64 

20,000 

10.40 

8.52 

19,000 

10.54 

3.38 

18,000 

10.68 

3.24 

17.000 

10.82 

3.10 

10,000 

10.97 

2.05 

15.000 

11.10 

2.82 

14,000 

11.24 

2.68 

• 

13,000 

11.39 

2.53 

12,000 

11.52 

2.40 

11,000 

11.68 

2.24 

10,000 

11.82 

2.10 

9,000 

11.97 

1.95 

8,000 

12.14 

1.78 

7.000 

12.80 

1.62 

6,000 

12.48 

1.44 

5.000 

12.68 

1.24 

4,000 

12.88 

1.04 

3,000 

13.08 

.84 

2,000 

18.30 

.62 
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GOMPBESSION  OF  THE  INSIDE  OOIL  OF  SPRING  No.  8324. 


AppUed 
loads. 

Total 
height. 

Com- 
proMlon. 

BADiArka. 

Pound§. 

Inchsi 

InehM. 

500 

18.83' 

0.27 

1,000 

13.21 

.39 

2,000 

18.08 

.57 

3.000 

12.88 

.72 

4,000 

12.72 

.88 

5,000 

12.57 

1.03 

6.000 

12.41 

1.19 

7,000 

12.27 

1.83 

8.000 

12.11 

1.49 

* 

9,000 

11.96 

1.64 

10,000 

11.80 

1.80 

11,000 

11.66 

1.95 

12,000 

11.49 

2.11 

13,000 

11.88 

2.27 

14,000 

11.17 

2.43 

15,000 

10.99 

2.61 

16,000 

10.82 

2.78 

17,000 

10.64 

2.96 

18,000 

10.47 

3.13 

19,000 

10.28 

3.32 

20,000 

10.08 

8.52 

21,000 

9.91 

8.69 

22,000 

9.74 

8.86 

22,500 

9.68 

8.92 

23,000 

9.61 

8.99 

23,500 

9.69 

4.33 

23,000 

9.60 

4.32 

22,000 

9.60 

3.91 

21,000 

9.80 

3.80 

20,000 

9.93 

8.67 

19.000 

10.08 

8.54 

18,000 

10.21 

8.89 

17,000 

10.37 

8.23 

16.000 

10.51 

3.09 

15,000 

10.66 

2.94 

14,000 

10.81 

2.79 

13,000 

10.98 

2.62 

12.000 

11.12 

2.48 

11,000 

11.28 

2.32 

10,000 

11.44 

2.16 

9,000 

11.60 

2.00 

8.000 

11.77 

1.83 

7,000 

11.05 

1.66 

6.000 

12.11 

1.49 

5,000 

12.80 

1.30 

4,000 

12.48 

1.12 

8,000 

12.68 

.92 

2,000 

12.88 

.71 

1,000 

18.12 

.48 

500 

18.24 

.86 
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Betbst  of  4  Springs  which  were  Closed  Down  and  Kept 

Loaded  64  Hours. 


loads. 

Height  of  sprlxigs. 

Fint. 

Second. 

Third. 

Foarth. 

Pounds. 

1.000 
16,600 
17,760 
18,000 
19,350 
19,970 
40,000 
50,000 
51,000 
52,000 
58,000 
54,000 
55,000 
56,000 
57,000 
52,000 
50,000 
49,000 
48.000 
47,000 
46,000 
45,000 
44,000 
40,000 
18,000 
16,630 
15,240 
14,590 
12,960 
18,000 
40,000 
50,000 
54,000 
55,000 
50,000 
40,000 
18,000 
16,300 

1,000 
14,380 

1,000 
15,080 

1,000 
12,800 

1,000 

Jnehes. 
13.84 

Inches. 
13.64 

Inches. 
J3.67 

Inches. 
13.54 
12.25 

12.25 
12.23 

12.80 

12.88 
12.25 

12.16 

12.25 
10.80 
10.04 
9.97 
9.89 
9.82 
9.78 
9.74 
9.72 
9.71 
9.83 
9.95 

10.64 
9.89 
9.83 
9.78 
9.74 
9.72 
9.71 

10.68 
9.90 
9.86 
9.81 
9.79 
9.75 
9.73 

10.43 
9.79 
9.75 
9.74 
9.72 
9.71 

9.75 
9.83 

9.78 
9.88 

9.72 
9.74 
9.77 
9.80 
9.88 
9.88 
9.92 
9.98 
10.23 
11.84 

10.59 
12.14 
12.25 

10.44 
11.98 

10.48 
li02 

12.25 

12.25 

12.25 

12.16 

10.67 

9.98 

9.76 

9.73 

9.94 

10.59 

12.12 

12.25 

13.73 

12.01 
10.61 
9.85 

12.06 

10.51 
9.86 

10.31 
9.77 

1 

1 

10.45 
11.98 

10.46 
12.01 

10.24 
11.82 

12.25 
13.60 



12.25 
18.61 

12.25 
13.44 
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Tests  op  Springs  not  Previously  Loaded. 


^?Sar 

Height  of  sprlngB. 

Fifth. 

Sixth. 

Seventh. 

Eighth. 

Ninth. 

Tenth. 

Eleyenth. 

Pounds. 
1,000 
16,220 
17,670 
18,000 
18,290 
18.890 
19,150 
21,550 
62.500 
53,500 
55,000 
56,000 
62,000 
18,000 
15,900 
15,080 
14, 740 
14,620 
14,000 
13,940 
a  12, 040 
612,180 

InehM. 
13.62 

13.68 

Jnehst. 
13.90 

13.71 

Inches. 
13.62 

Inctus. 
13.43 
12.25 

Inches. 
13.68 

, 

12.25 
12.22 

12.26 
12.25 

12.32 

12.50 

12.34 

12.11 

12.31 

1 

1 

12.25 

12.25 

12.25 

9.70 

0.72 

9.70 

9.69 

9.70 

9.69 

9.50 
11.92 

12.00 

12.03 

12.09 
12.26 

12.00 

11.92 

ii.77 

12.25 

12.25 

12.26 



12.26 

12.25 

12.26 
12.25 

a  Load  left  acting  16  hoars. 

b  Load  necessary  to  compress  spring  to  12".  25  height  at  end  of  16  hours. 
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Compression  Tests  op  Helical  Springs  for  12-inch  Gun  Lift 

Carriage. 

Springs  consist  of  two  coils  each,  the  bars  being  coiled  in  opposite 
directions. 

Dimennon  of  springs. 

Dntside  coil : 

Weight pounds..     13^ 

Height inches..  5.40 

Exterior  diameter do 5.79 

Diameter  of  wire *y. do 1.00 

Distance  between  coils do 50 

inside  coil: 

Weight pounds..      5i 

Height inches..  5.33 

Exterior  diameter do 3.55 

Diameter  of  wire do 75 

Distance  between  coils do 30 

Total  weight  of  spring,  18f  pounds. 

Springs  branded  j  ^  ^^^^^^  g^^jj^  Co  S^  G  E'' 


Height  of  springB. 

vrr 

No.  8387. 

No.  8388. 

No.  8389. 

No.  8390. 
Inches. 

Founda. 

Inches. 

Inehet. 

100 

5.29 

6.30 

5.38 

5.35 

200 

5.28 

5.27 

5.36 

5.33 

300 

5.26 

5.24 

5.34 

5.31 

400 

5.24 

5.21 

5.32 

5.30 

600 

5.21 

5.19 

5.30 

5.28 

1,000 

5.17 

5.13 

5.26 

5.22 

2,000 

5.05 

6.04 

5.15 

5.11 

3,000 

4.96 

4.95 

6.03 

5.00 

4,000 

4.87 

4.84 

4.94 

4.91 

6,000 

4.76 

4.75 

4.84 

4.80 

6,000 

4.66 

4.65 

4.73 

4.71 

7,000 

4.56 

4.55 

4.63 

4.60 

8,000 

4.45 

4.46 

4.53 

4.50 

9,000 

4.36 

4.36 

4.42 

4.40 

10,000 

4.27 

4.27 

4.32 

4.30 

11,000 

4.17 

4.17 

4.22 

4.20 

12,000 

4.08 

4.11 

4.18 

4.14 

13,000 

4.06 

4.07 

4.16 

4.13 

U,000 

4.05 

4.06 

4.15 

4.12 

10,000 

4.23 

4.22 

4.29 

4.28 

8,000 

4.42 

4.41 

4.48 

4.47 

6,000 

4.60 

4.60 

4.68 

4.66 

4,000 

4.80 

4.80 

4.88 

4.86 

2,000 

6.02 

6.00 

5.10 

5.08 

1,000 

5.14 

5.12 

5.21 

5.19 

100 

5.29 

5.29 

5.37 

5.33 
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GoMPRBSsioN  Tests  of  Helical  Springs  for  7-inoh  Mortar 

Carriages. 

Deioriptian  of  one  9pring, 

Weight 61b8.1ioz. 

Height 8".21 

Exterior  diameter 4".41 

Inturior  department 3".35 

Diameter  of  wire ".56 

Distance  between  coils ".70 


No.  of 
spring. 

Height 
free. 

Load«ii8tained. 

Height 
oloaed. 

IncheM. 
4» 

Load 
when 
returned 
to  6" 
high. 

Kemarka. 

When 
6"  high. 

When 
4|"  high. 

Poundi. 
1,700 

Inehsi. 
8.21 

Pound*. 
856 
790 
851 
910 
862 
812 
836 
804 
838 
892 
884 
956 
896 

778 
839 

Pounds. 
790 

Second  application  of  load. 

Spring  loaded  100  times,  compressing 
to  4."25  height,  and  releasing  to  6" 
height  each  time. 

After  complete  rflease  of  loail  and 
upon  reapplication. 

Spring  coniprt«H84«d  to  4."25  height  t«-n 
times,  releasing  to  6"  height  between 
each  loatling;  tlieii  recovered  to  776 
pounds. 

After  10  additional  compressions  as 
aboTe. 

10 
11 
12 

8.15 
8.25 
8.15 
8.08 
8.13 
8.12 
8.20 
8.23 
8.27 
8.36 
8.22 

1,595 
1,700 
1,655 
1,750 

44 
4 

4 

4 

4  15 
4* 

4^ 

4f 

800 
866 
810 
795 
795 
798 
792 
870 
842 
854 
876 

1,700 
1,650 
1,680 
1,800 
1,750 
1,790 

13 

8.25 

1,650 

^h 

802 

776 
766 

Spring  No.  13  was  now  closed  down,  and  thus  remained  a  period  of 
15  hours.  When  released  to  6^'  bigb  it  sustained  740  pounds.  Load 
released  and  immediately  reapplied.  The  spring  when  6''  high  now 
sustained  788  pounds. 
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OoMPBEssioN  Tests  of  Steel  Spbings. 
Ko.  8362. 


Tool  steel. 


I 


k-21 


X 


K-  r-^ 


k  'before  testing. 


Under  73,100  pounds  compression  the  spring  was  nearly  closed  down ; 
light  barely  perceptible  between  spring  and  buttress.  Under  95,400 
pounds  compression  the  spring  was  fully  closed  down. 

y.  sine  after  loading  once  as  above,  '^027. 

Loaded  with  95,400  pounds  compression  ten  times,  after  which  the 
y.  sine  was  ''.023^  thus  showing  a  permanent  set  of  ^'.020. 


No.  8367. 
Spring  steel, 

y.  sine  before  testing,  ".04. 
Under  60,800  pounds  the  spring  fractured, 
fragments  and  four  smaller  ones. 
The  fractures  were  fine  granular. 


There  were  two  principal 
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CAST  mOV    FROM  WATEBTOWH   AE8EVAL  FOUVDBT— CUPOLA 

ntov. 

The  mixtures  for  the  following  specimeDS,  five  experimental  casts, 
consisted  of  steel  scrap,  a  soft  pig  iron,  and  an  alloy  added  for  the  par- 
pose  of  producing  the  desired  chemical  composition. 

Specimens  Nos.  5250, 5253,  and  5254  from  these  heats,  were  poured 
before  the  alloy  was  added. 
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Steel  Mixture  with  Alloy.    Oast  September  12,  1896. 

No.  5463. 
Marks,  No.  837. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  Inch. 

Sncoeaiuye 
elongation 
perlnch. 

Permanent 
set. 

Sacoeasiye 

permanent 

sot 

Bemarka. 

Total. 

Per  aquare 
Jnch. 

Pounds. 

1,000 

2.000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

25,000 

26,000  ' 

26,980 

Poundt. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

Inch. 
0. 

.00007 
.00010 
.00016 
.00021 
.00028 
.00035 
.00040 
.00048 
.00063 
.00061 
.00070 
.00079 
.00087 
.00098 
.00107 
.00119 
.00130 
.00144 
.00161 
.00179 
.00200 
.00228 

Inch. 

0. 
.00007 
.00003 
.00006 
.00005 
.00007 
.00007 
.00005 
.00008 
.00005 
.00008 
.00009 
.00009 
.00008 
.00011 
.00009 
.00012 
.00011 
.00014 
.00017 
.00018 
.00021 
.00028 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

0. 

.00260            .00032 
.00290    ,        .00030 
.00335    -        .00045 

26,980 

1     

Fractured  at  the  neck. 
Specific  gravity,  7.2320. 


Appearance  fine  granular,  gray. 
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Steel  Mixture  with  Alloy.    Cast  September  14, 1896. 

No.  6464. 
Marks,  No.  838. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loada. 

Elon^tion 
per  inch. 

Snooeselve 
eloneatioo 
perlnoh. 

Permanent 
set 

Suooeesive 

permanent 

set. 

Remarks. 

Total. 

Per  sqaare 
inob. 

Poundi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
23,000 
26,000 
27,000 
28,000 
29,000 
30,000 
5,000 
10,000 
15,000 
20,000 
25,000 
20,000 
15,000 
10,000 
5,000 
30,000 

Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23.000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
5.000 
10,000 
15,000 
20,000 
25,000 
20,000 
15,000 
10,000 
5,000 
30,000 

Inch. 

0. 

.00005 
.00010 
.00015 
.00021 
.00026 
.00033 
.00038 
.00045 
. 00052 
.00059 
.00067 
.00076 
.00083 
.00091 
.00101 
.00111 
.00122 
.00135 
.00160 
.00168 
.00182 
.00200 
.00230 
.00255 
.00299 
.00341 
.00400 
.00468 
.00560 
.00350 
.00387 
.00425 
.00467 
.00511 
.00477 
.00440 
.00400 
.00360 

Inch. 
0. 

.00005 
.00005 
00005 
.00006 
.00005 
.00007 
.00005 
.00007 
.00007 
.00007 
.00008 
.00009 
.00007 
.00008 
.00010 
,00010 
.00011 
.00013 
.00015 
.00018 
.00014 
.00018 
.00030 
.00025 
.00044 
.00042 
.00059 
.00068 
.00092 
—.00210 
.00037 
.00038 
.00042 
.00044 
-.00034 
—.00037 
—.00040 
—.00040 

Inek. 
0. 

IneK 
0. 

Initial  load. 
Tensile  stren^h. 

—.00001 

-.00001 

0. 

.00001 

.00008 

.00008 

.00024 

.00016 

.00083 

.00059 

.00325 

.00242 

.00323 

—.00002 

Fractured  at  the  neck.    Appearance  fine  granular,  mottled. 
Specific  gravity,  7.2380. 
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Steel  Mixture  with  Alloy.    Oast  September  17, 1895. 

No.  5466. 
Marks,  No.  839. 
Diameter,  1".129. 
Sectional  area,  1  sqaare  inch. 
Ganged  length,  10''. 


AppUed  loads. 

Elongation 
per  inch. 

Snoeutre 
elongation 
per  inch. 

Permanent 
set. 

Sncceaaive 

permanent 

set. 

Semarka. 

Total. 

Per  sq  nan) 
'    inch. 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
34,000 
35,000 
37,620 

0. 

.00005 
.0CO09 
.00014 
.00019 
.00028 
.00030 
.00036 

!0OO45 
.00049 
.00055 
.00060 
.00067 
.00071 
.00079 
.00085 
.00090 
.00098 
.00104 
.00111 
.00119 
.00128 
.00135 
.00144 
.00154 
.00166 
.00178 
.00189 
.00204 
.00221 
.00241 
.00262 
.00288 
.00319 

Inch. 

0. 
.00005 
.00004 
.00005 
.00005 
.00004 
.00007 
.00005 
.00004 
.00006 
!00004 
.00006 
.00005 
.00007 
.00004 
.00008 
.00006 
.00005 
.00008 
.00006 
.00007 
.00008 
.00009 
.00007 
.00009 
.00010 
.00011 
.00013 
.00011 
.00015 
.00017 
00020 
.00021 
.00026 
.00031 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strenKth. 

0. 

0. 

14,000 

15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32.000 
33,000 
84,000 
35,000 
37,620 

.00003 

.00008 

.00009 

.00006 

.00020 

.00011 

.00048 

.00028 

.00124 

.00076 

Fractored  at  the  neck. 
Specific  gravity,  7.3455. 


Appearance  fine  granular,  granitic. 
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Stsel  Mixture  with  Allot.    Cast  September  19,  1895. 


No.  5406. 


Marks,  No.  840. 
Diameter,  1".129. 
Sectioual  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 

ElougaUoD 
per  inob. 

Total. 

Per  squaro 
incli. 

PountU. 

Pounds. 

Inch. 

1.000 

1, 000 

0. 

2,000 

2,000 

,00006 

1      3,000 

3,000 

.OUOll 

4,000 

4,000 

.00017 

5,000 

5.000 

.00021 

6,000 

6.000 

.00028 

7.000 

7.000 

.00035 

8.000 

8,000 

.00041 

0,000 

9.000 

.00047 

10,000 

10.000 

.0005:} 

11,000 

11,000 

.00061 

12.000 

12.000 

.00070 

13.000 

13,000 

.00078 

14.000 

14.000 

.00086 

15,000 

15,000 

.00093 

16.000 

16,000 

.00103 

17.000 

17,000 

.00113 

18,000 

18,000 

.00122 

1.9.000 

19,000 

.  00137 

20.000 

20,000 

.00150 

21.000 

21,000 

.00166 

22,0<H) 

22.000 

.00182 

23,000 

23,000 

.00205 

24,000 

24,000 

.00230 

25.000 

25,000 

.00264 

26.000 

26, 000 

.00280 

27,000 

27.000 

.00325 

31,990 

31,990 

5,"^„M?  I  Pennaneut  i  ^^2!^^lt 


peri 


Itieh. 
0. 

.00006 
.00005 
.00006 
.00004 
.00007 
.00007 
.00006 
.00006 
.00006 
.00008 
.00009 
.00008 
.00008 
.00007 
.00010 
.00010 
.00000 
.00015 
.  00013 
.00016 
.00016 
.00023 
.00025 
.00024 
.00020 
.00045 


Inch. 
0. 


.00002 


permanent 
set. 


Inch. 


Remarks. 


Initial  load. 


.00002 


.00010 


.00008 


.00029 


.00019 


.00090 


.00061 


.00141 


.00051 


Tensile  strength . 


Fractured  at  the  neck.    Appearance  Une  granular,  light  gray. 
Specific  gravity,  7.2241. 


H.  Doc.  131- 


-14 
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Steel  Mixture  with  Alloy.     Cast  September  25,  1895, 

No.  5467. 
Marks,  No.  842. 
J)iameter,  VWzd. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 

1.000 

2,000 

9,000 

4,0U0 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,  OUO 

'20, 000 


Per  Bouare 
incD. 


Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20, 000 
20,000 


I  I 

'^nt^S^r^Suo'u 
per  Inch.   ;  p^/inch. 


Permanent 
set. 


-I 


Inch. 
0. 

.00008 
.  00012 
.00018 
.00022 
.00028 
.00033 
. 00038 
.00043 
.00048 
.00053 
.00058 
.00063 
. 00069 
.00075 
. 00080 
.00U88 
.00093 
.00099 
.00104 


Inch. 

0.    ; 

.00008  ! 

.00004  I 

.00006 

.00004 

.00006 

.00005 

.00005 

.00005 

.00005 

.00005 

.00005 

.00005 

.00006 

.00006 

.00005 

.00008  I 

.00005  I 

.00006  I 

.00005 


Successive  i 

permanent ; 

set. 


Bemarks. 


Inch. 
0. 


Inch. 

0.      Initialload. 


.00001 


.00006 


.00008 


I 


.00001 


.00005 


.00002 


'renaile  atrength. 


Fractured  at  the  neck.  A])i)earance  fine  granular,  light  granitic. 
1^'ractured  on  the  second  application  of  load  after  determining  the  per- 
niauent  set  caused  by  the  tirst  loading. 


CAST  IRON 


FROM 


WATERTOWN  ARSENAL  FOUNDRY 


AND 


PIG  lEOKS. 
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CAST   lEOH  FROM  WATEKTOWH  AKSBHAL   FOUVDRT  AVD   PIG 

IFOHS. 

The  specimens  of  cast  iron  were  taken  from  cylinders  18  Indies  long 
by  8  inches  diameter,  cored  3^  inches  in  diameter,  ponred  from  the 
same  metal  as  the  castings  they  represented. 

Specimens  of  pig  iron  were  turned  down  directly  from  sample  pigs. 

The  furnace  charges  were  as  follows : 

The  heads  referred  to  in  the  ftimace  charges  were  heads  of  shell 
from  previous  casts. 

The  scrap  iron  used  was  old  shot  and  shell,  bolsters,  and  gun-car- 
riage scrap  of  good  quality. 

OAST  IRON  FBOM  WATERTOWN  ARSENAL  FOUNDRY. 


Date  of  cMt. 

Vomaoe  charge. 

No.  of 
Famaoe.        tension 
tost. 

Mniikirk  pig  No.  4,  high 

''TtHi- 

1 

Mairkirk  niit  No.  4.  low 

4,000 

Katahdinpig 

4, 000 

Soft  pig 

Remettedplg 

....    6,000 
5, 000 

Airftimace... 
Cupola 

....do 

5225 
5226 

Total 

Ifnfplrirk  T%itr  No  A   hiirh 

July  2, 1885 

....  22,000 
3  000 

MiiirklrkplgNo.4,low 

WfttAMinpig                       

....    3,000 
1,600 

WatervUetpig 

Heads 

1 0-inoh  shell 

....     5,000 

...    8,500 

8, 500 

Scrap 

Total.. 

Mairkirk  pig  No.  4,  high 

MuirkirkpJgNo.4,loir 

Katahdinpig 

....     1,000 

Jaly8,1895 

....  20,500 

....    1,800 
....     1,800 
....     1,200 

Watervliet  pig 

4, 000 

Heads 

lO-inoh  shell 

....     3,000  , 
2,000  1 

Berap 

Total 

Mniriclrk  pig  No.  4.  high 

MnlrkirkpigNo.4.  low 

Xa^tahdin  pig 

....     3,000 

....  16,800 

....    1,800 
....    1,800 
1,200 

1 
....do 6227 

Jnlyl2,l»5 

Julyl7,18»5 

Watervliet  pig 

Heads 

10-inoh  shell 

....    4,000 
....     3,000 
....    2,000 

Swap 

Total 

Mairkirk  pig  No.  4,  high 

Mairkirk  pig  No.  4,  low 

1  Katahdiapig 

WatervUetpig 

Heads 

lOinch  shell 

....    8,000 

.-..do 

5228 

....  16,800 

....    1,800 
....     1.800 
....    1,200 
....    4.000 
....    3,000 
3,000 

Scrap 

Totel 

....     8,200 

....  18,000 
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CAST   IRON   AND   PIG   IRONS. 
Catt  iron  from  Watertown  Arsenal  Foundry — Cod  tinned. 


Date  of  cast. 


Famaoe  charge. 


Fomaoe. 


No.  of 

tenflion 

teat. 


July  26, 1896  . 


July  30, 1895  . 


Avgnst  3, 1895 . 


Angnst  8, 1896 . 


Aiiga8tl3,1805. 


August  19, 1895  . 


August  28, 1896. 


August  28. 1896. 


Septamber  7, 1896 . 


Mnirkirk  pig  No.  4,  higb  . 
MuirkirkpigNo.4,low.. 

Katahdinplg 

Watervllet  pig 

Heads 

lOInch  shell 

Scrap 


Pwmdt. 


000 
1,300 
2,000 
3,000 
2,000 
3,600 


Total 18,000 


€upola.. 


5280 


Mnirkirk  pig  No.  4,  high. 
MuirkirkpigNo.4,low.. 

Water vUet  pig 

Heads 

10- Inoh  shell 

ticraps 


1,800 
1,200 
2,600 
8,000 
3.000 
2,500 


Total 14,000 


....do  . 


5231 


Mnirkirk  pig  No.  4,  low  . 

Katahdinpig 

WatPrvliet  pig 

Heads 

1U  inch  shell 

Scrap 


1,800 
1,200 
2.500 
2,500 
2,500 
2,500 


Total 13,000 


....do. 


Mnirkirk  pig  No.  4,  low. 

KaUhdinpig 

Watervllet  pig 

Platform  scrap 

Heads , 

lOinchsheU 

Scrap 


2,400 
1,200 
3,600 
«,000 
2,600 
2.500 
1,600 


Total 19,600 


..do  . 


Mnirkirk  pig  No.  4.  low  . 

Katahdinpig 

Watervllet  pig 

Heads T 

lOinch  shell 

Scrap 


1,800 
1,200 
2,600 
2,600 
2,000 
1.000 


Total 11,000 


...do. 


6287 


6340 


Mnirkirk  pig  No.  4.  low  . 

Katahdinpig 

Watervllet  pig 

Heads r. 

10-inoh  shell 

Scrap 


1.800 
1,200 
2.600 
2,600 
2.000 
1,000 


Total 11,000 


...do. 


Mnirkirk  pig  No.  4,  low. 

Katabdin  pig 

Watervllet  pig 

Heads , 

10-inoh  shell 

Scrap , 

Total , 


1.800 
1.200 
2,000 
2.600 
2,600 
2,000 


12,000 


..do. 


\\  Mnirkirk  pig  No.  4.  low . 

Katahdinpig 

Watervllet  pig 

Heads 

10-inch  shell 


1,800 
1,000 
2,000 
3,600 
2,600 


Total 9.800 


Mnirkirk  pig  No.  4,  low  . 

Katahdinpig 

Waterrliet  pig 

Heads 

10-inch  shell 

Scrap 


2,000 
1.500 
8,000 
8,000 
2,000 
600 


Total 12,000 


...do. 


.do. 


6242 


6248 


6244 


6248 


CAST   lEON   AND   PIG   IRONS. 
Caaiiranfrom  Watertown  Arsenal  Foundry — Continued. 


215 


Date  of  c4iBt. 


September  30,  1895.. 


Furnace  charge. 


October  3,  1895., 


October  16, 1896. 


October  25,  1896. 


Novembers.  1895 . 


November  15, 1895. 


November  23, 1896. 


December  5,  1895. 


December  7, 1895. 


December  12, 1896. 


Pound*. 

Mnirkirk  pig  No. 4,  low 2,000 

Watervliet  pig 2,500 

Heads 2,500 

lO-inch  shell 3,000 

Scrap 2,000 

Total 12,000 

Muirkirk  pig  No.  4,  low 1,500 

Watervliet  pig 3,500 

Heads 1,500 

lOinch  shell 1,000 

Scrap 2,500 

Total 10,000 

MnirkirkplgNo.  4,low 1,000 

Watervlietpig 3,600 

Heads 8,000 

lO-inch  shell 2,500 

Total 10,000 

Mnirkirk  pig  No.  4,  low m 

Watervlietpig 1,400 

Soft  pig 1,000 

Scrap 9, 000 

Total 12,000 

MuirklrkpigNo.4,  high 1,000 

Muirkirk  pig  No.  4,  low 1,000 

Watervlietpig  2,000 

Heads 2,000 

Scrap 6,000 

Total 12,000 

Mnirkirk  pig  No.  4,  high "l^OOO^ 

Watervlietpig 3,000 

Heads 3,000 

lOinch  shell 2,000 

Scrap 2,000 

Total..,., 12,0i0 

Mnirkirk  pjg  No.  4,  high "ToOO 

Watervlietpig 1,000 

Heads 2.000 

Scrap 11,000 

Total 15,000 

Mnirkirk  pig  No.  4,  low 600 

Heads 1,600 

lO-inch  shell 1,500 

Scrap 10,500 

Total 14,000 

Muirkirk  pig  No.  4,  low 2,500 

Mnirkirk  pig  No.  4,  high 2,500 

Heads 3,W»0 

lO-luch  shell 3,000 

Watervlietpig 2,000 

Scrap 4,000 

Total 17,000 

Muirkirk  pig  No.  4,  low ^000 

Heads 3.000 

lOinch  shell 3,000 

Soft  pig 500 

Scrap 4,600 

Total 14,000 


Furnace. 


.Cui>oia. . 


.do. 


...do  . 


....do. 


No.  of 

teiiRion 

test. 


...do. 


.do. 


....do. 


...do. 


....do 5287    ! 


5257 


5258 


5280 


5262 


5264 


5265 


5207 


528G 


..do. 


5288 
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Cast  iron  from  WaUrfo^rn  Arsenal  Foundry — ^Continued. 


Date  of  oast. 


I)orpip}.pr27.  !«♦.". 


Docembcrai.  IHU'. 


JHiniAry4,  18%. 


Fiinuioe  charge. 


I  Pound*. 

'  MnirkirkpigNo.  4,  high 2,000 

MnirkirkplRNo.4,  low 2,000 

Heads 2,00(» 

Scrap 6,000 


Fumaoc. 


No.  of 
*  tension 

{       t«8t. 


(Cupola  . 


Total 12,000  ' 

Muirkirk  pig  No.  4,  high ~Oob  ' 

MuirkirkpigNo.4,low 1,000  I 

Heada 2,500 

lO-inchshell 2,000  ; 

Scrap 3,500  , 


Total 10,000 

Mnirkirk  pig  No.  4,  high "Tooo 

Muirkirk  pig  No.  4,  low 1  000 

Heads 1,000 

10-inch  shot 1,000 

Scrap 6, 000 


jHnnarr  II.IGOO  . 


January  20,1896  . 


January  23, 1890  . . . 


January  27, 1896  . 


January  30, 1896  . . 


February  3, 18D0 . 


Total 10,000 

Mnirkirk  pig  No.  4,  high 500 

Muirkirk  pig  No.  4,  low 1 ,  000 

Heads 2,000 

lO-inchahell 2,000 

Scrap 2,500 

Soft  pig 1,000 


.do 


•do. 


Total 9,000 

Mnirkirk  pig  No.  4,  high ~276oO 

Muirkirk  pig  No.  4.  low 1.500 

Soft  pig 1,000 

Heads 3,000 

10-inoh  shell 2,500 

Scrap 3.000 


..do. 


Total 13,000 


.do. 


Muirkirk  pig  No.  4,  high 2,000 

Mnirkirk  pig  No.  4.  low 1,600 

Soft  pig 1,000 

HeadH 3,000 

lOinch  shell 3,000 

Scrap 3,600 

Total 14.000 


.do. 


Mnirkirk  pig  No. 4,  high 2,000 

Muirkirk  pig  No. 4, low 1.500 

Soft  pig 1,000 

Heads 8,000 

10  inch  shell 8,000 

Scrap , 4,000 


Total 14,500  i 


•do. 


Muirkirk  pig  No.  4,  high 2,000 

Muirkirk  pig  No.  4, low 1,600 

Soft  pig 1,000 

Heads 3,000 

lOinch shell 2,600 

Scrap 4,000 


Total 14,000 


..do. 


Muirkirk  pig  No.  4,  high 2,000 

Muirkirk  pig  No. 4, low 1,600 

Soft  pig 1,000 

Heads 3,000 

lO-inch  shell 2,500 

Scrap 4,000 


Total 14,000 


.do. 


/52»2 
\5293 


5295    I 


5296 


5298 


5301 


5302 


5804 


5808 


5909 
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Date  of  cast. 


Furnace  charf^. 


Fnmaoe. 


Febrnary  6, 1896 . . 


Pebniar\- 10, 1896  . 


February  20.  1896. 


February  25, 1896. 


March  3,  1896. 


March  10,  1896.. 


March  13,1896., 


March  27, 1896. 


PoundK. 

Mairkirkp!(fNo.4,high 4,500 

MuirkIrkplgNo.4,low 4,000 

Soft  pig 3,000 

Remeltedple 500 


^Air  fnrnace  . 


^o.of 

tension 

tertt. 


Total 12,000  ' 


MnirkirkpIgNo.4,high 3,000 

Mnirkirk  pig  No.  4,  low 2, 500 

Soft  pig 1,000 

Heads 3,500 

10-inch  shell 2,500 

Scrap 3,500 


Capo]  a  . 


Total 16,000 

Mnirkirk  pig  No.  4,  high Xooo" 

Mnirkirk  pig  No.  4,  low 1,500 

Soft  pig 1,000 

Heads 3,000 

10-inch  shell 2,500 

Scrap , 4,000 


Total 14.000 

Mnirkirk  pig T-Wo" 

Soft  pig 1,000 

Heacfs 3,000 

Winch  shell 2,000 

Scrap 8,500 


...do. 


Total 11,000 

Mnirkirk  pig  No.  4,  low ~i~m 

Salisbury  pig  No.  4,  high 1,500 

Softpig 1,000 

Heads 3,000 

lOinch  shell 2,500 

Scrap 3,000 

Total 12,000 

Salisbury  pig  No.  4,  high 1^500 

Salisbury  pig  No.  4,  low : 1 ,  500 

Softpig 1,000 

Heads 3.000 

12-inch  shell 2,500 

Scrap 5,500 


Total 15,000 

Salisbury  pig  No.  4.  high "Tsoo 

Salisbury  pig  No.  4,  low 1, 500 

Softpig 1,000 

Hea  s 3.000 

lOinch shell 2,500 

Scrap 2,500 


Total 12,000 

Mnirkirk  pig  No.  4,  high 2.000 

Salisbury  pig  No.  4,  high 3,000 

Salisbury  pigNo.4.low 3,000 

Softpig 1,000 

Heads.. 2,000 

Scrap 3,000 

I'O-inch  shell 3,000 


Total 17,000 

Salisbury  pig  No. 4, high "2,500 

Salisbury  pig  No.  4,  low 2,500 

Heails 3,000 

lO-inch  shell 3,000 

Scrap 6,000 


Total 17,000 


5316 
5:»17 


.do. 


.do. 


' do  . 


...do. 


>....do. 


5319 
5320 


5823 


5324 
5325 


6328 
5333 


.'>334 
5335 


.do. 


5386 


5340 
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Cast  iron  from  jyatertotvn  Arsenal  Foundry — Continued. 


Date  of  oast. 


April?,  1806. 


April  U,  1896. 


April  23,  1896. 


April  80,  1896. 


May  7, 1806. 


May  14, 1806  . 


June  2, 1806 


Jane  8, 1806 . 


Jaly23,1806. 


Furnace  charge. 


No.  of 
Fnmaoe.      :  tension 
teat. 


Pounds. 

SaliBbarypigNo.4,liigh 2,000 

Salisbury  pigNo.4,low 2,000 

Heads 8,500 

10-inch  spell 3,000 

Scrap 8,500 


Total 19,000 


Salisbury  pig  No.  4.  high 2,000 

Salisbury  pig  No.  4,  low 2, 000 

Heads 4,000 

lOinoh shell 8,000 

Scrap 6,000 


Cnpola  . 


Total 17,000 


Salisbury  pig  No.  4.  high 3,000 

Salisburrpig  No.4,low 3,000 

MuirliirkpigNo.4,hlgh 2,000 

Heads 3,000 

lO-inch  shell 2,500 

Scrap 4,000 


Total 17,600 


MairkirkpigNo.4,high 2,000 

Salisbury  pig  No. 4, high 3.000 

Salisbury  pig  No.  4,  low 8, 000 

Heads 3,000 

lO-inch  shell 3,500 

Scrap 6,500 


Total 20,000 


Salisbury  pig  No.  4,  high 8,000 

Salisbury  pig  No. 4,  low 2,000 

MuirkirkpigNo.4,high 2.000 

Heads 8,500 

10-inch  shell 2,500 

Bcn^ 6,000 


Total 10,000 


i  Salisbury  pig  No.  4,  high 3,0 

I  Salisbury  pig  No.  4,  low 2,0 

j  MairkirkplgNo.4,high 2,6 


000 
000 

I  aa  uiTKirK.  me  -"  o.  •,  uigu <6t  600 

'  Heads 8,600 

lOinchshell 2,600 

Scrap 6,600 


Total 10,000  ) 


i  Salisbury  pig  No.  4,  high 8,500 

Salisbury  pig  No.  4,  low 3,000 

Heads 4,200 

I  lOinchshell 3,000 

Scrap 2.800 


Total 16,600  [/ 

Salisbury  pig  No.  4,  high 4.000 

Salisbury  pig  No. 4. low 3,500 

Heads -:. 4.700 

lOinch  shell 2,600 

Scrap 4.000 


Total 18,700 


MnirkirkpigNo.4.high 8,600 

MuirklrkpigNo.4,]ow 3,600 

KaUhdinpig 8,600 

Soft  pig 4,600 

Semeltedpig 4,600 

Total 20,000 


.do. 


..do. 


5842 


5348 


5346 


.do. 


do 


...do. 


>....do. 


...do. 


ft.'MO 


1/    6348 
!\    5349 


5860 


5358 


5888 


Air  ftimaoe. 
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Cast  iron  from  WatwUwn  Arsenal  Foundry — Continued. 


Bate  ot  cast. 


Angaat  16, 1895 . 


Septmnber  5, 1896 . 


October  12. 1896. 


I 


Furnace  charge. 


Furnace. 


PoundM. 

MnirkirkpigNo.4,high 8,600 

MnirkirkpigKo.4,low 3,600 

Katahdinpig 8,600 

Soft  pig 3,600 

Remeltedpig 8,600 

Total 18,000 

MiiirkirkpigNo.4,low "l^SOO 

MmrkirkplgNo.4,bigh 1,500 

Katahdlnpig 2,000 

Waterrlietpig 4,000 

Heads 3,500 

lO-inobsbell 2,000 


I  No.of  I 
I  tension 


Airfumaoe. 


•Oapola  . 


Total 14,600 

MnirklrkpigNo.4.higb 3,600 

MnlrklrkpigNo.4.1ow .S.600 

Katabdinpig 3,600 

Soft  pig 3,600 

Bemeltedpig 3,.600 

Total 18,000 

MairkirkpigKo.4,bigb l,50u  I 

MnirkirkpigNo.4.1ow 1,500 

Ejitahdinpig 1,500 

Watervlietpig 8,.*00 

Heads 8,500 

lO-incbshell 2,000  | 


5241 


Air  fnmace. 


Total 13,500 


A    5245 


Cupola  . 


Sei)teRiber25,1896. 


HairkirkpigNo.4,bigh 4,000  ^ 

Mnirldrk  pig  No.  4,  low 4,000 

Katabdinpig 1,000 

Soft  pig 4,600 

Bemeltedpig 4,500 

Total 18,000  j, 

Mnirkirk  pig  No.  4,  high 2,000 

MnlrkirkpigNo.4,low 2,000 

Watervlietpig : 3,000 

Steel  sorap 2,000 

Heads 3,000 

10-inch  shell 2,000 

Scrap 1,000 


Air  furnace. 


Total 15,000 


MairkirkpigNo.4,bigh 4.500 

MnirkirkpigNo.4,low 4,500 

Soft  pig 4,500 

Bemeltedpig 4,500 


Cupola  . 


5255 


VAirtnmace..., 


Total. 


18,000 


MnirkirkpigNo.4,high 1,500 

MnirklrkpigNo.4,low 1,600 

Watervliet  i^g 4,000 

I  Heads 8,600 

:  10-inohshell 2,000 

!  Sorap 2,600 


Cupola. . 


5259 


Total.. 


15,000 


Noyember  21. 1895 . 


MnirkirkpigNo.4.high 6,000 

MoirkirkpigNo.4,low 6,000 

Soft  pig 6.000 

S«meltedpig 6,000 

Total 24,000 


^Air  furnace. 


5266 
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Cati  iron  from'  JVaUrtown  Arsenal  Foundry — Continued. 


Date  of  cast. 


Furnace  cimrfe. 


Fnmtco. 


No.  of  • 
'  t«nsion 

te^t. 


Noveml»or21.1895.. 


Maroli  20. 1806  . 


April  21, 1896  . 


May  31, 1896  . 


Jnne  18, 1896 . 


Pounds. 

MairkirkpiK 2,000 

Watorvliet  pig 3, 000 

Headu 2,000 

10-inch  Hhell 2,000 

Scrap 4,000 


Total 13,000 


Cnpohi  . 


5266 


Mnirkirk  pig  No.  4,  high 0.000  • 

Salisbury  pig  No. 4, high 2.800 

Salisbury  pig  No.  4,  low 2.700  i 

Soft  pig 6,500  i 

Romeltedpig 6,500 


Total 22,600 


MutrkirkpigNo.4,high 2,000 

Sali8barypigNo.4,high 2,300 

Salisbury  pig  No. 4, low 2,200 

Heads 3,600 

lO-inohaheU 3,000 

Scrap 6,500 


Total 19,500 


Air  fnrnac<». 


.Cupola.. 


MuirkirkpigNo.4,high 6,000  '^ 

Salisbury  pig  No. 4, high 2,800  < 

Salisbury  pig  No.  4,  low 2,700  , 

Soft  pig 6,600    lAirfumnce. 

Remolt«dpig 6,000 


Total 22,000 

'  MuirkirkpigNo.4,high ~X6oo 

Salisbury  pig  No. 4,  high 2,300  i 

Salisbury  pig  No.  4,  low 2, 200 

Heads 3,600 

i  lO-inch  shell 3^000 

■  Scrap 6,600 


Total 19,600 


5344 


,Cupola.. 


MuirkirkpigNo.4,high 6,000 

Salisbury  pig  No. 4,  high 2,800 

Salisbury  pig  No.'4,  low 2, 700 

Soft  pig 6,600 

Remeltedpig 6,000 


Total 22,000 

MnirkirkpigNo.4,high 3,000 

Salisbury  pig  No.  4,  high 2,300 

Salisbury  pi^  No.  4,  low 2,200 

Heads 4^700 

10-inch  shell  8,600 

Scrap 9,000 


Air  furnace. 


6351 


Total 24,700 


kCuiMila 


MairkirkpigNo.4,high 6,000 

Salisbury  pig  No.  4,  high 2,800 

Salisbury  pig  No.4,low 2,700 

Soft  pig 5,600 

Kemeltedpig 6,000 


1 


Total 22,000 

MuirkirkpigNo.4,high 3,000 

Salisbury  pig  No. 4, high 2,000 

Salisbury  pig  No.4,low 2,000 

Heads 4,200 

lOlnchshot 2,060 

Scrap 2,500 

Total 16,700 


AirfVimac«. 


5366 


Cupola., 
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Cast  iron  from  Watertown  Arsenal  Foundry — CoutiDUod. 


Date  of  c«ftt. 


October  29, 1895 . 


Furnace  charge. 


Furnace*. 


!   No.  of 

J  tension 

teat. 


April  23, 1896  . 


December  20, 1895. 


January  9, 1896  . 


January  24, 1896 . 


February  8, 1896 . 


January  17, 1896  . 


Pounds. 

MalrkirkpigNo.4,high 3,000 

Muirkirk  pig  No. 4, low 3,000 

Watervlietplg 2,000 

Heada 3,000 

Scrap 3,000 


Total 14,000 

Muirkirk  pig  No.  4,  high Tooo" 

SaUBburyplgNo.4,bigh 3,000 

Salisbury  pig  No.  4,  low 3, 000 

Heads 3,000 

10.inch»heU 2,600 

Scrap 4,000 


Cupola. . 


Total 17.500 

Muirkirk  pig  No.  4,  high "2,500" 

Muirkirk  pig  No. 4, low 2,500 

Watervliet  pig 2,000 

lO-lnch  shell. 3,000 

Scrap 3,000 

Heads 3,000 


.do. 


5268 


5345 


Total 16,000 


.do. 


I 
.!      5291 


Muirkirk  pig  No.  4,  high 2.500 

Muirkirk  pig  No. 4, low 2,500 

Heads 3,000 

lO-lnch  shell 3,000 

Scrap 3,500 

Total 14,500 


Muirkirk  pig  No.  4,  high 2,500 

Muirkirk  pig  No. 4, low 2,500 

Heads 3,000 

10  inch  shell 3,000 

Scrap 4,000 


.do. 


Total 15,000 


Muirkirk  pig  No. 4, high 2,500 

Muirkirk  pig  No. 4, low 2,500 

Heads 3,000 

10-inch  shell 3,000 

Scrap 4,000 


Total 15,000 


Muirkirk  pig  No. 4, high 4,500 

Muirkirk  pig  No.  4,  low 4,000 

Soft  pig 3,000 

Bemeltedpig 500 


Total 12,000 

Muirkirk  pig  No.  4,  high 2,000 

Muirkirk  pig  No.  4, low 2,000 

Soft  pig 1.000 

Heads 3,000 

10-inch  shell 2,000 

Scrap 3,000 


February  28, 1806 . 


Total 13,000 

!  Muirkirk  pig  No.  4,  high 4,500 

'  Salisbury  pig  No. 4,  high 2,000 

SaUsburypigNo.4,low 2,000 

Soft  pig 3.000 

Remeltedpig 600 


Total 12,000 


.do. 


.do. 


5297 


5303 


5318 


^Airfuniaoe. 


>Cupola.. 


5300 


»Air  furnace...  I     5329 
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CMt  iron  from  Watertovm  Ar$enal  Foundry — Contmned. 


February  28, 1896 . 


Htfoh  31, 1886 . 


Janiuury  15, 1606 . . 


Furnace  charge. 


Pounds. 

MnfrkirkpigNo.4,high 2,000 

Sali8burypigNo.4,high 3,000 

Heads 8,000 

lO-lnchaheU 8,000 

Scrap 6,000 

Total 16,000 


MiiirkirkpigNo.4,high 5,000 

SaUsbnry  pig  No.  4,  high 2,000 

Sall»burypigNo.4,low 2,000 

Soft  pig 3,000 

Bemeltedpig 500 


Total 12,600 


MuirkirkpigNo.4,high 2,000 

Salisbury  pig  No. 4.  high 2.000 

Salisbury  pig  No.  4,  low 1,600 

Heads 3,000 

10-inch  shell 2,000 

Scrap. 2,000 


Total 12,500 

MuirkirkpigNo.4,high 1,500 

UuirkirkpigNo.4,low 1,500 

Soft  pig 1,000 

Heads 1,500 

lO-inch  shell 1,500 

Scrap 2,500 


Total 9,500 


Furnace, 


Cupola. . 


Alrftimaoe.. 


Cupola.. 


No.  of 

tension 

test. 


5829 


5841 


Wbere  two  farnaces  were  used  for  one  casting  they  were  run  together 
ill  the  moldy  and  are  represented  by  one  tension  test. 
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CHAIN  CABLE  AND  CHAIN  IRON 


FROM 


.BUREAU  OF  EQUIPMENT,  UNITED  STATES  NAVY- 
YARD,  BOSTON,  MASS. 
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CHAIN  CABLE. 

[Samples  coDsist  of  three  studded  links  of  chain  each,  with  end  links  of  larger  diameter  exceptiug 
N  o8.  8354  and  8356,  which  contained  two  links  of  chain  each.] 


I  No.  of 

I  test. 


Brand  on 
stnds. 


Marks. 


I  Diameters,     g^^,  j Tensile  strength, 
tional 


8191       U.  S.  N.  Y.  B 
8191(1   


End  |^*°^*areaof 


square 
inch. 


Fracture. 


In.   I  In.  ^  So.  in^Poitnds.' Pounds.' 
2.68     2.62  '    9.97     373,900  |  37,500  i 


440,  500  !  44. 180 


8192 

8192b 

81926 


-do. 


2.76 


2.53  ;  10.05  I  408,900     40,690 

; '  439,200  j  43,700 

I I  449,500  ;  44.730 


Steel  chain 
8348       F.  S.N.T.  B.  : 
1895. 


I 


!  8349    '  U.  S.N.T.  B. 

I 


,  8362 


I 


2.71     2.53     10.05     458,300  '  45,600 


Iron 

Steel  No.  1. 


8354     :SteelNo.2. 

8366     jSteelNo.S. 

8366     isteelNo.4. 


8300 

8366 
8366 

r.  S.  N.  T.  B.  , 
U.S.  1805 

"Mononga* 
hela'* 

i do 



2.71     2.42       9.20  |  324,800  i  35.300 

2.76  I  2.48       9.66  !  435,000  ;  45,030 
i  2.80  I  2.54  '  10.13  !  375,000  j  37,010 

'  I  ' 

2.77  2.54  10. 13  '  374,600  36,980 

2.77  2.54  10.13  |  400,200  i  39,510 
2.75  '.  2.  .55  j  10.21  ''  371,600  30,400 
2.73  2.46   9.  .'H)  487,500  51,310 


.1  2.78  I  2.50   9.82  >  380.  100  38.710 


2.78     2.51       9.90     387,600  [  38,150 


End  link  in  the  quarter. 
Fibrous. 

Middle  link  of  chain  nt 
the  quarter  \veh\  i  ii«l 
across  the  oppobitr 
side.  Both  fractiirr.H 
were  grnuuhir.  Tlio 
fracture  at  theqiiartor 
weld  radiated  from  a 
point  in  the  circum- 
ference about  80  de- 
grees from  a  diametri- 
cal plane,  cutting  the 
two  sides  of  the  link, 
and  toward  the  inside 
of  the  link.  The  frac- 
ture across  the  side  of 
the  link  radiated  from 
a  point  in  the  circum- 
ference at  the  inside 
of  the  link. 

End  link  in  the  quarter. 
Fibrous. 

Other  end  link  in  the 
quarter.    Fiitrous. 

Middle  link  of  chain  in 
the  quarter.  Silkj'. 
The  link  also  frac- 
tured at  the  opposite 
welded  end,  with  a 
granular  appearance 
nftdiating  f^-  m  the  in- 
side of  the  link.  The 
latter  fracture  was  a 
secondary  one. 

First  link  of  the  chain 
in  the  quarter.  Silky. 
A  secondary  fracture 
occurred  in  the  other 
quarter  of  the  ssmo 
endof  thelink,  which 
presented  a  fine  gran- 
ular appearance  radi- 
ating from  a  point  nt 
the  inside  of  thelink. 

First  link  of  chain  in 
the  quarter.  Fibrous. 

First  link  of  chain  in 
the  weld. 

First  link  of  chain  in 
the  quarter  opposite 
the  weld. 

First  link  of  chain  in 
the  wold. 

First  link  of  chain  in 
the  quarter  opposite 
the  weld.    Silky. 

Middle  link  of  chain  in 
the  weld.  Fine  granu- 
lar. 

Middle  link  at  welded 
end ;  also  through  op- 
posit  e  end.  Link 
separated  into  three 
pieces.  The  frac- 
tures were  all  gran- 
ular. 

Middle  link  of  chain  in 
the  quart  or  1 1  the  end 
opposite  the  weld. 
Inbrous. 

Middle  link  of  chain  in 
the  quarter  at  the 
end  opposite  the  weld. 
Fibrous. 


Sample  No.  8360  had  been  strained  with  .'^80.000  ponmU  tension  prior  to  the  linal  test  made  at  Wat^^r- 
town  Arsenal. 
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CHAnr  IRON. 


mW 


No.  of 
test. 


8186 
8187 
8188 


Diam- 
eter. 


IneJui. 
2.62 
2.64 
2.65 


Tenaile  strength. 


Sectional 
area.     ' 


ig.  in. 
4.90 
6.07 
6.11 


Total. 


Pounds. 
287.100 
241,000 
239.700 


Per  square 
inco. 


Pounds. 
47, 610 
47,660 
46,910 


Area  at  firaoture. 


Indut.  Sq.in. 
Diam.  1.90=2.84 
Diam.  1.87=2.76 
Diam.  1.86=2.72 


Contrac- 
tion of 
area. 


Per  emu. 
43.1 
46.8 
46.8 

Appearance  of  fractures,  fibrous,  laminated.    At  the  center  of  each 
bar  the  metal  was  dull  gray  mingled  with  spots  of  lighter-colored  metal. 
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BRONZE. 
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BBOHZE  FROM  WATEBIOWH  AE8EVAL  FOUHDET. 

^  Cu per  cent. .  57.5 

Gomposition iZn do 42. 

(  Sn do 5 

Specimens  taken  from  coupons  about  1^"  by  li^\  cast  with  and  at- 
tached to  the  dry-sand  castings  which  they  represent. 


Tensile 

Elon- 

Ckrn. 
trac- 
tion of 
area. 

Deacripliou. 

Diam- 
eter. 

Sec- 
tional 
area. 

strength 

per 

square 

inch. 

Gauged 
length. 

gation ' 
in    ' 

Fracture. 

Inch. 

\t- 

Pounds. 

Inehe*. 

Per  et. 

Peret. 

8'' loading  tray  No.  1.. 

0.564 

55,120 

2 

43      1 

39.2  >  Light>yeUow  color  ;ftrao- 

1      blowhole".02diameter. 

8"  loading  tray  No.  3.. 

.664 

.25 

46,080 

2 

16.6 

21.6 

Light-lavender  colored, 
intersnersed  with 
spots  of  yellow  metal. 

Light-yellow  metal; 
fractured  surface  con- 

8"  loading  tray  No.  8.. 

.564 

.26 

51.040 

2 

30.6 

30.4 

tains  minute  b  1  o  w- 

holes. 

8"  loading  tray  No.  4.. 

.664 

.25 

52,160 

2 

47.5 

42 

Light-yellow     metal; 
dark-bPown  spot  ".08 
diameter. 

8"  loading  tray  No.  5.. 

.564 

.35 

52,200 

2 

24      1 

30.4 

Uniform      light-yellow 

8"  loading  tray  No.  6.. 

.664 

.25 

40.560 

2 

50.5 

47.2     LightTyellow     metal; 

contains  minute  blow- 

holes. 

8"  loading  tray  No.  7.. 

.664 

.25 

52,040 

2 

35.5 

80.4 

Uniform      light-yellow 
metal. 
Do. 

8"  loading  tray  No.  8.. 

.564 

.25 

52,080 

2 

36.5 

36.4 

8"loadingtiayNo.9.. 

.564 

.25 

49,960 

2 

82.5* 

33.6 

Light  lavender  colored 
with  spots  of  yellow 
metal. 

8"breeohpUteNo.l.. 

.564 

.25 

47,520 

2 

34 

39. -2 

Uniform    light    golden 

yellow  color. 
Uniform      Ught-yellow 

color. 
Do. 

8"brecohplateNo.2.. 

.564 

.25 

44,080 

2 

26 

27.6 

8"bTeeolipUteNo.3.. 

.564 

.25 

47.060 

2 

28.5 

.33.6 

8'breechpUteNo.4.. 

.564 

.25 

50,240 

2 

34.5 

30.4 

Do. 

8"breeohpUteNo.5.. 

.564 

.25 

50,040 

2 

33 

83.6 

Do. 

8"breeehpUteNo.6.. 

.664 

.25 

50,080 

2 

32 

33.6 

Do. 

8"  breech  plate  No.  7.. 

.564 

.25 

62,960 

2 

37 

38.6 

Do. 

8"  breech  plate  No.  8.. 

.664 

.25 

50,240 

2 

29.5 

36.4 

Do. 

.564 

.25 

52,040 

2 

29.5  1 

30.4 

Do. 

8"  loading  tray  No.  1.. 

.604 

.20 

50,100 

2 

25      1 

34 

8'MoadlngtnyNo.2.. 

.564 

.25 

49,440 

2 

25.5 

27.6 

Do 

8"  loading  tray  No.  3.  . 

.664 

.25 

60,880 

2 

36 

86.4 

Do 

8"  loading  tray  No.  4.  . 

.564 

.25 

45,120 

2 

21 

27.6 

Lavender  colored  with 

8"  loading  tray  No.  5.. 

.564 

.25 

49,246 

2 

34.6 

33.6 

Dark  yeUow  with  spots 
of  metal  ".01  diame- 
eter  nearly  black. 

8"  loading  tray  No.  6.. 

.564 

.25 

46,080 

2 

24.5 

83.6 

Lavender  colored  with 
yellow    metal    inter- 

8" breech  plate  No.  1.. 

.564 

.25 

43,920 

2 

22.5 

24.4 

spersed. 
Silky  irregular  surfiMse. 
Pale     lavender    and 
light  shade  of  yellow 
intermingled. 

8"breeohplateNo.2.. 

.564 

.25 

48,240 

2 

26 

27.6 

Uniform  light  yellow. 

8"bPeeohpUteNo.3.. 

.564 

.25 

47,926 

2 

23 

21.6 

Uniform  golden  yellow 

color. 
Uniform  li^htyeUow. 

8"  breech  plate  No.  4.. 

.564 

.25 

51,960 

2 

26.5 

24.4 

8"  breech  plate  No.  5.. 

.564 

.25 

50,440 

2 

38 

38.2 

Light  yeUow.   Contains 

spots  of  dark-oolored 
i     metaL 

8" breech  plate  No.  6.. 

.564 

.25 

48,400 

2 

25.5 

24.4     Uniform  light  yellow. 

10"  loading  tray  No.  1. 

.564 

.25 

61,360 

2 

24.5 

21.6  !  Light  yellow. 

10"  loading  tray  No.  2. 

.564 

.25 

54.280 

2 

35 

30.4  ;  Uniform  light  yellow. 

10"  loading  tray  No.  3. 

.564 

.25 

55,920 

2 

34 

36.4  1         Do 

10"  loading  tray  No.  4. 

.564 

.25 

52.960 

2 

39 

86.4|         Do 

238  BRONZE. 

Bronze  from  Watertawn  Araenal  Foundry — Continued. 


Tensile 

Elon- 

con- 
trac- 
tion of 
area. 

DeecrJpUon. 

Diam- 
eter. 

Sec 
tional 
area. 

strength 

per 

sqaare 

inch. 

Gauged 
length. 

iMhet. 

gation 

FFactore. 

Ineh. 

Sq.in. 

Powids. 

Perct. 

Peret. 

10"  loading  tray  Ko.  5. 

.564 

.25 

51.020 

2 

26 

24.4 

Light  yeUow  with  lines 

of  dwker  yellow. 
Uniform  UgfitjeUow. 

10"  loading  tray  No.  6. 

.564 

.25 

55,040 

2 

35 

86.4 

10"  loading  tniy  No.  7. 

.564 

.25 

57.880 

2 

29 

27.6 

Light  yellow. 

10"  loading  tray  No.  8. 

.564 

.25 

50,880 

2 

17 

21.6 

Light  yellow 85  per  cent, 
golden    yellow    spot 

10"  loading  tray  No.  9. 

.564 

.25 

57,160 

2 

28.5 

27.6 

percent. 
Light  yellow  with  gold- 

en-yellow  spots. 
Light  yeUow. 

10"loadingtrayNo.lO. 

.564 

.26 

50,760 

2 

26.5 

27.6 

10"loMii]igtrayNo.ll. 

.564 

.26 

49,620 

2 

16.5 

21.6 

Light    Uvender,    with 
golden -yellow   metal 
Interspersed. 

12"  loading  tray  No.  1. 

.564 

.26 

57,160 

2 

26 

30.4 

Uniform  light  yellow. 

12"loadingtrayNo.2. 

.564 

.25 

52,960 

2 

15 

21.6 

Light  yeUow,  with  dark 
golden  at  drcamfer* 

stem. 

12"  loading  tray  No.  3. 

.564 

.25 

57.520 

2 

28.5 

30.4 

Uniform  Ught  yeUow. 

12'MoadingtrayNo.4. 

.564 

.25 

56.640 

2 

29 

96.4 

Do. 

12"  loading  tray  No.  5. 

.564 

.25 

58,720 

2 

28,5 

30.4 

Do. 

12"  loading  tray  No.  6. 

.564 

.25 

55,560 

2 

25 

27.6 

Do. 

12"  loading  tray  No.  7. 

.564 

.25 

56,640 

2 

31 

36.4 

Do. 

12"  loading  tray  No.  8. 

.564 

.25 

56,120 

2 

29 

30.4 

Do. 

12"loadingtrayNo.9. 

.564 

.25 

67,880 

2 

31 

33.6 

Do. 

12"loadingtrayNo.lO. 

.564 

.25 

60,920 

2 

30.5 

27.6 

Do. 

12"  loadingtrayNo.il. 

.564 

.25 

60,760 

2 

35.5 

86.4 

Do. 

1  12"  B.L.  mortar  tray.. 

.564 

.26 

50,880 

2 

22 

27.6 

Light-yellow  metal  con- 
taining minute  dark 

spots,  and  darker  yel- 

1 

low  on  one  side. 

Bbonze  Oast  Bar,  Rbprbsentino  Material  for  Statue  of 
Gen.  W.  S.  Hancock,  Washington  D.  O. 

No.  8346. 


q 


22!^  — 

Sectional  area,  l".00x".99=.^  square  inch. 

Tensile  strength,  31,100  poand8=31,4L0  pounds  per  square  inch. 

Elongation  in  4  inches,  .77=19.2  per  cent. 

Elongation  of  inch  sections:  ".16,  ".16,  ".17,  ".29*. 

Appearance  of  fracture,  dark-yellow  color. 

Vesicular  surface.  A  cavity  ".10  wide  extends  fh>m  corner  to  center 
of  fractured  surface.  Opened  cracks  in  surface  of  the  bar  during  the 
progress  of  the  test. 


COPPER  CYLINDERS  FOR  PRESSURE  GAUGES. 


COPP£R  CYLINDERS   FOR  PRESSURE   GAUGES. 


241 


COPPER  CTIIHDERS  POR  PRESSUEE  0AU0E8. 

Mean  compression  of  ten  copper  cylinders  from  lot  of  metal  pnr- 
chased  at  Frankford  Arsenal  in  April,  1895. 
Table  for  nse  with  crusher  gauge  i^  square  inch  area. 
Mean  dimensions  of  coppers:  Length,  ^'.4994;  diameter,  ''.2511. 

[Table  prepared  October  1, 18M.] 


Load  per 
square 
inch  on 
oruaher 
gance 

Inch 


Total  compreasion. 


Pounds. 

8,000 

e,ooo 

9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 

ie,ooo 

17,000 
18,000 
19,000 

ao,ooo 

21,000 
22,000 
23,000 
24,000 
25,000 
28,000 
27,000 
28.000 
29,000 
80,000 
81,000 
82,000 
88,000 
84,000 
35,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
4«,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
58,000 
54,000 
55,000 
5«,000 
57,000 
58.000 
59,000 
80,000 
81,000 
82,000 
88,000 
84,000 
85,000 


Inch. 
0. 
.0038 
.0141 
.0182 
.0211 
.0249 
.0283 
.0318 
.0384 
.0402 
.0445 
.0490 
.0688 


.0788 
.0785 
.0827 
.0884 
.0981 
.0980 
.1048 
.1089 
.1130 
.1194 
.1239 
.1295 
.1348 
.1894 
.1451 
.1500 
.1553 
.1805 
.1854 
.1896 
.1748 
.1805 
.1880 
.1915 
.1987 
.1993 
.2045 
.2092 
.2184 
.2170 
.2220 
.2252 
.2290 
.2330 
.2859 
.2400 
.2435 
.2482 
.2490 
.2622 
.2552 
.2588 
.2818 


Ineh.    Inch. 


.0045 
.0141 
.0177 
.0218 


.0321 
.0370 
.0410 
.0454 
.0504 
.0545 
.0802 
.0848 
.0889 
.0789 
.0791 
.0844 
.0897 
.0950 
.1000 
.1050 
.1108 
.1159 
.1210 
.1280 
.1314 
.1870 
.1421 
.1474 
.1582 
.1589 
.1820 
.1881 
.1738 
.1788 
.1882 
.1880 
.1925 
.1970 
.2040 
.2074 
.2120 
.2180 
.2200 
.2231 
.2278 
.2818 
.2345 
.2886 
.2413 
.2448 
.2461 
.2511 
.2548 
.2574 
.2818 
.2882 


.0019 
.0122 
.0180 
.0199 
.0240 
.0278 
.0319 
.0860 
.0403 
.0457 
.0485 
.0641 
.0683 
.0880 
.0867 
.0780 
.0778 
.0885 
.0879 
.0920 
.0963 
.1044 
.1074 
.1119 
.1178 
.1280 
.1279 
.1330 
.1890 
.1428 
.1474 
.1584 
.1688 
.1828 
.1878 
.1722 
.1789 
.1825 
.1880 
.1911 
.1963 
.2000 
.2064 
.2089 
.2130 
.2180 
.2191 
.2236 
.2278 
.2814 
.2849 
.2865 
.2418 
.2447 
.2479 
.2509 
.2540 
.2589 


4. 

5. 

8. 

7. 

8. 

9. 

Ineh. 

Inch. 

Inch. 

Inch. 

Inch. 

7ne/i. 

0. 

0. 

0. 

0. 

0. 

0. 

.0040 

.0038 

.0021 

.0048 

.0036 

.0044 

.0182 

.0186 

.0118 

.0156 

.0189 

.0126 

.0170 

.0185 

.0158 

.0191 

.0176 

.0180 

.0208 

.0218 

.0189 

.0225 

.0203 

.0197 

.0256 

.0258 

.0281 

.0287 

.0289 

.0236 

.0286 

.0299 

.0286 

.0310 

.0280 

.0270 

.0329 

.0810 

.0850 

.0826 

.0318 

.0876 

im^ 

.0861 

.0889 

.0884 

.0380 

.0420 

.0486 

.0892 

.0440 

.0410 

.0896 

.0485 

.0486 

.0437 

.0484 

.0468 

.OMl 

.0511 

.0515 

.0493 

.0629 

.0601 

.0490 

.0584 

.0587 

.0626 

.0678 

.0645 

.0639 

.0802 

.0811 

.0579 

.0825 

.0576 

.0563 

.0865 

.0850 

.0828 

.0882 

.0645 

.0828 

.0700 

.0705 

.0864 

.0720 

.0669 

.0674 

.0785 

.0755 

.0721 

.0776 

.0781 

.0728 

.0801 

.0808 

.0786 

.0620 

.0779 

.0770 

.0850 

.0887 

.0620 

.0861 

.0686 

.0620 

.0802 

.0918 

.0866 

.0990 

.0864 

.0872 

.0965 

.0972 

.0919 

.0978 

.0938 

.0922 

.1005 

.1021 

.0970 

.1034 

.0984 

.0970 

.1084 

.1074 

.1016 

.1096 

.1089 

.1018 

.1116 

.1120 

.1080 

.1160 

.1066 

.1061 

.1176 

.1171 

.1124 

.1190 

.1143 

.1128 

.1220 

.1282 

.1176 

.1246 

.1195 

.1161 

.1276 

.1284 

.1227 

.1297 

.1253 

.1225 

.1324 

.1848 

.1260 

.1350 

.1800 

.1279 

.1869 

.1894 

.1324 

.1404 

.1854 

.1331 

.1483 

.1455 

.1362 

.1453 

.1406 

.1865 

.1467 

.1514 

.1440 

.1604 

.1470 

.1440 

.1640 

.1556 

.1467 

.1580 

.1510 

.1488 

.1569 

.1809 

.1540 

.1615 

.1566 

.1538 

.1844 

.1873 

.1674 

.1670 

.1612 

.1585 

.1888 

.1717 

.1835 

.1714 

.1670 

.1834 

.1751 

.1789 

.1864 

.1770 

.1722 

.1665 

.1799 

.1624 

.1736 

.  1618 

.1761 

.1740 

.1662 

.1887 

.1785 

.1665 

.1615 

.1780 

.1869 

.1925 

.1681 

.1910 

.1660 

.1834 

.1966 

.1970 

.1878 

.1959 

.1913 

.1876 

.1967 

.2015 

.1929 

.2012 

.1965 

.1923 

.2042 

.2080 

.1970 

.2080 

.2015 

.1970 

.2065 

.2106 

.2019 

.2101 

.2055 

.2018 

.2116 

.2168 

.2069 

.2154 

.2100 

.2056 

.2188 

.2195 

.2102 

.2186 

.2140 

.2006 

.2205 

.2238 

.2145 

.2230 

.2183 

.2140 

.2249 

.2274 

.2189 

.2267 

.2226 

.2181 

.2284 

.2319 

.2220 

.2310 

.2258 

.2224 

.2322 

.2352 

.2284 

.2349 

.2294 

.2256 

.2384 

.2385 

.2300 

.2380 

.2334 

.2291 

.2402 

.2425 

.2337 

.2420 

.2389 

.2881 

.2482 

.2481 

.2365 

.2452 

.2408 

.2365 

.2481 

.2494 

.2401 

.2466 

.2436 

.2400 

.2483 

.2525 

.2441 

.2521 

.2474 

.2485 

2522 

.2553 

.2488 

.2550 

.2504 

.2485 

!2558 

.2686 

.2497 

.2561 

.2584 

.2497 

.2582 

.2818 

.2531 

.2806 

.2584 

.2528 

.2818 

.2850 

.2556 

.2840 

.2593 

.2552 

.2645 

.2871 

.2589 

.2883 

.2828 

.2581 

Mean 

cor- 

rected 

10. 

Mean. 

sets. 

Ineh.     Inch. 

Inch. 

0.     0. 

0. 

.0055 

.0066 

.0036 

.0180 

.0137 

.0132 

.0181 

.0174 

.0188 

.0820 

.0206 

.0202 

.0258 

.0247 

.0240 

.0298 

.0285 

.0277 

.0847 

.0328 

.0319 

.0385 

.0371 

.0381 

.0430 

.0414 

.0403 

.0475 

.0456 

.0447 

.0521 

.0504 

.0493 

.0677 

.0651 

.0540 

.0681 

.0697 

.0566 

.0880 

.0648 

.0837 

.0720 

.0691 

.0880 

.0786 

.0744 

.0733 

.0817 

.0791 

.0779 

.0865 

.0644 

.0832 

.0021 

.0695 

.0863 

.0982 

.0944 

.0932 

.1027 

.0996 

.0988 

.1088 

.1058 

.1041 

.1134 

.1103 

.1090 

.1180 

.1152 

.1139 

.1240 

.1207 

.1194 

.1290 

.1256 

.1245 

.1337 

.1810 

.1297 

.1389 

.1363 

.1349 

.1447 

.1416 

.1402 

.1508 

.1471 

.1457 

.1556  .1520 

.1506 

.1615  1  .1574 

.1580 

.1880 

.1623 

.1809 

.1713 

.1873 

.1859 

.1785 

.1725 

.1711 

.1618 

.1775 

.1781 

.1870 

.1824 

.1610 

.1911 

.1872 

.1856 

.1980 

.1919 

.1905 

.2009 

.1989 

.1956 

.2065 

.2018 

.2002 

.2092 

.2080 

.2048 

.2185 

.2104 

.2000 

.2183 

.2145 

.2131 

.2222 

.2168 

.2172 

.2280 

.2226 

.2212 

.2298 

.2283 

.2249 

.2835 

.2302 

.2266 

.2389 

.2337 

.2323 

.2407 

.2375 

.2382 

.8446 

.2409 

.2396 

.2460 

.2443 

.2430 

.2511 

.2478 

.2483 

.2541 

.2506 

.2492 

.2575 

.2537 

.2524 

.2606 

.2587 

.2554 

.2835 

.2598 

.2685 

.2880 

.2825 

.2812 

H.  Doc.  131- 
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Copper  cylinders  far  pressure  gauges — Continaed. 


Load  per 

Total 

compraMion. 

square 
inch  on 

Mean 

oruAher 

cor- 

gange 

rected 

inch 
area. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Moan. 

•eta. 

Pounda. 

Inch, 

Inch. 

Ineh. 

Ineh. 

Inch. 

Jndi, 

Ineh. 

In€h. 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

66,000 

.2636 

.2667 

.2596 

.2670 

.2702 

.2617 

.2696 

.2648 

.2612 

.2688 

.2652 

.2889 

67,000 

.2665 

.2683 

.2629 

.2700 

.2727 

.3640 

.2718 

.2670 

.2636 

.2715 

.2678 

.2665 

68,000 

.2690 

.2710 

.2646 

.2730 

.2748 

.2666 

.2746 

.2702 

.2660 

.2786 

.2703 

.2601 

6»,000 

.2715 

.2734 

.2674 

.2748 

.2774 

.2698 

.2770 

.2726 

.9090 

.2765 

.2729 

.2717 

70.000 

.2740 

.2758 

.2705 

.2770 

.2800 

.2715 

.2799 

.2750 

.2714 

.2788 

.2754 

.2742 

71,000 

.2767 

.2785 

.2728 

.2797 

.2821 

.2740 

.2815 

.2775 

.2789 

.2815 

.2776 

.2766 

72,000 

.2787 

.2808 

.2748 

.2820 

.2845 

.2766 

.2841 

.2798 

.2762 

.2840 

.2801 

.2789 

73,000 

.2811 

.2772 

.2844 

.2870 

.2790 

.2864 

.2820 

.2781 

.2860 

.2824 

.2812 

74,000 

.2835 

.2856 

.2793 

.2867 

.2881 

.2812 

.2890 

.2840 

.8806 

.2879 

.2847 

.2835 

75.000 

.2857 

.2878 

.2819 

.2889 

.2914 

.2834 

.2910 

.2868 

.2886 

.2906 

.2871 

.2859 

76,000 

.2879 

.2900 

.2840 

.2911 

.2984 

.2857 

.2981 

.2890 

.2851 

.2927 

.2892 

.2880 

77,000 

.2897 

.2920 

.2857 

.2936 

.2956 

.2875 

.2961 

.2909 

.2874 

.2946 

.2912 

.2900 

78,000 

.2920 

.2938 

.2682 

.2954 

.2975 

.2900 

.2970 

.2930 

.2895 

.2966 

.2933 

.2921 

79,000 

.2941 

.2962 

.2904 

.2971 

.2994 

.2909 

.2993 

.2955 

.2913 

.2986 

.2953 

.2941 

80,000 

.2962 

.2979 

.2927 

.2995 

.3015 

.2936 

.8010 

.2970 

.2940 

.8006 

.2974 

.2962 

81,000 

.2975 

.2998 

.2940 

.8010 

.8080 

.2957 

.3029 

.2990 

.2966 

.3025 

.2991 

.2979 

82,000 

.2995 

.8019 

.2962 

.3032 

.3052 

.2978 

.3049 

.8007 

.2977 

.3046 

.3012 

.9000 

83.000 

.3016 

.3037 

.2980 

.3048 

.3071 

.2998 

.3066 

.3025 

.2994 

.3065 

.3080 

.9016 

84,000 

.3083 

.8055 

.8000 

.3066 

.3090 

.3011 

.3085 

.3046 

.3014 

.3081 

.3048 

.8038 

85,000 

.3050 

.8074 

.3015 

.3084 

.3108 

.3029 

.3106 

.8061 

.8084 

.3100 

.8066 

.8066 

86.000 

.3070 

.3090 

.3083 

.8100 

.3125 

.3048 

.3121 

.8080 

.8049 

.3116 

.3083 

.8078 

87,000 

.3085 

.8106 

.8060 

.8116 

.3141 

.3065 

.3186 

.3100 

.8063 

.3133 

.3099 

.9089 

88,000 

.3100 

.8125 

.8069 

.8185 

.8160 

.3080 

.3154 

.3114 

.3061 

.3148 

.8117 

.3107 

80,000 

.3118 

.8141 

.8087 

.3152 

.8174 

.3006 

.8169 

.3129 

.3100 

.8175 

.3134 

.3124 

00.000 

.3134 

.3160 

.3104 

.3160 

.3192 

.3115 

.3185 

.3150 

.3119 

.3184 

.8151 

.8141 

91,000 

.8146 

.3171 

.3140 

.8188 

.3208 

.3130 

.3201 

.3163 

.3184 

.8196 

.3168 

.815K 

92,000 

.3164 

.3190 

.8155 

.3204 

.3148 

.3219 

.8176 

.3168 

.3210 

.3184 

.3175 

93,000 

.3180 

.3204 

.3160 

.8215 

.3237 

.3165 

.3230 

.3194 

.3168 

.3225 

.3197 

.3186 

94.000 

.8191 

.3220 

.3170 

.3281 

.3251 

.3176 

.3242 

.3207 

.8176 

.8240 

.3210 

.3201 

95.U00 

.3209 

.3235 

.3181 

.3244 

.3265 

.3190 

.3256 

.3225 

.8181 

.8257 

.3224 

.3215 

96.000 

.3246 

.3194 

.3259 

.3283 

.3208 

.3271 

.8286 

.8207 

.3266 

.8239 

.32W 

97,000 

.3235 

.3262 

.3210 

.3272 

.3297 

.3220 

.3286 

.3250 

.8221 

.3282 

.3253 

.8844 

98,000 

.8248 

.3274 

.3225 

.3288 

.8306 

.3235 

.3299 

.3264 

.8234 

.3298 

.3267 

.3256 

99.000 

.3262 

.3290 

.3240 

.3300 

.3246 

.3810 

.3^/8 

.3249 

.3307 

.3280 

.3271 

100,000 

.3275 

.8300 

.3251 

.3316 

.3333 

.3260 

.3325 

.32»1 

.3264 

.3825 

.3294 

.3285 
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Mean  compresBlon  of  ten  copper  cylinders  from  lo^  of  metal  parchased 
at  Frankford  Arsenal  in  April,  1895. 
Table  for  nse  with  crusher  gauge  ^  square  inch  area. 
Mean  dimensions  of  coppers:  Length,  '^4995;  diameter,  '^2054. 

[Table  prepared  July  81. 18»6.] 


Lead  per 

Total  oompreeeion. 

aqnare 
inch  on 

Mean 

crasher 

cor- 

gangoA 

rected 

Tr 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Mean. 

sets. 

area. 

PoundM. 

Imsh. 

Ineh. 

Ineh. 

Inck. 

Inch. 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

Ineh. 

3,000 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

6.000 

.0002 

.0003 

.0003 

.0002 

.0004 

.0003 

.0004 

.0002 

.0004 

.0008 

.0003 

.0008 

9,000 

.0006 

.0006 

.0007 

.0003 

.0006 

.0006 

.0009 

.0004 

.0008 

.0006 

.0005 

10,000 

.0007 

.0009 

.0009 

.0005 

.0008 

.0007 

.0013 

.0007 

.0011 

.0009 

.0008 

.0007 

11,000 

.0006 

.0013 

.0012 

.0007 

.0009 

.0009 

.0018 

.0008 

.0016 

.0010 

.0011 

.0010 

12,000 

.0010 

.0021 

.0015 

.0020 

.0012 

.0014 

.0025 

.0010 

.0023 

.0014 

.0016 

.0015 

18,000 

.0015 

.0089 

.0023 

.0035 

.0020 

.0028 

.0040 

.0022 

.0084 

.OOBO 

.0029 

.0028 

14,000 

.0031 

.0054 

.0086 

.0069 

.0085 

.0044 

.0055 

.0088 

.0049 

.0044 

.0044 

.0042 

15,000 

.0045 

.0072 

.0051 

.0070 

.0062 

.0064 

.0071 

.0056 

.0064 

.0063 

.0061 

.0059 

16,000 

.0060 

.0090 

.0074 

.0066 

.0068 

.0081 

.0090 

.0074 

.0086 

.0080 

.0079 

.0076 

17,000 

.0076 

.0104 

.0091 

.0107 

.0085 

.0097 

.0109 

.0008 

.0102 

.0097 

.0096 

.0002 

18,000 

.0095 

.0128 

.0110 

.0122 

.0104 

.0119 

.0130 

.0114 

.0120 

.0116 

.0116 

.0112 

10,000 

.0112 

.0148 

.0128 

.0145 

.0124 

.0135 

.0148 

.0125 

.0189 

.0182 

.0138 

.0129 

M,000 

.0133 

.0164 

.0148 

.0160 

.0146 

.0152 

.0165 

.0160 

.0168 

.0155 

.0154 

.0149 

31,000 

.0153 

.0182 

.0166 

.0183 

.0160 

.0178 

.0184 

.0168 

.0176 

.0170 

.0172 

.0167 

22,000 

.0171 

.0200 

.0188 

.0202 

.0179 

.0193 

.0204 

.0182 

.0300 

.0190 

.0190 

.0185 

23,000 

.0189 

.0220 

.Q202 

.0229 

.0200 

.0212 

.0225 

.0206 

.0215 

.0216 

.0211 

.0305 

24,000 

.0209 

.0244 

.0225 

.Q249 

.0216 

.Cf238 

.0244 

.0228 

.0287 

.0386 

.0282 

.0226 

25,000 

.0230 

.0260 

.0239 

.0264 

.0243 

.0256 

.0265 

.0246 

.0258 

.0248 

.0261 

.0344 

26,000 

.0250 

.0281 

.0263 

.0283 

.0256 

.0274 

.0289 

.0265 

.0273 

.0275 

.0271 

.0264 

27,000 

.0269 

.0806 

.0284 

.0314 

.0281 

.0300 

.0307 

.0284 

.0800 

.0297 

.0294 

.0286 

28,000 

.0288 

.0325 

.0308 

.0828 

.0296 

.0318 

.0838 

.0306 

.0921 

.0310 

.0813 

.0805 

20,000 

.0818 

.0347 

.0320 

.0849 

.0842 

.0654 

.0828 

.0385 

.0345 

.0336 

.0327 

80,000 

.0324 

.0370 

.0856 

.0877 

.0345 

.0366 

.0880 

.0349 

.0855 

.0867 

.0359 

.0850 

31,000 

.0355 

.0390 

.0370 

.0894 

.0874 

.0380 

.0894 

.0870 

.0380 

.0381 

.0379 

.0360 

32,000 

.0384 

.0424 

.0889 

.0416 

.0389 

.0402 

.0416 

.0394 

.0408 

.0402 

.0402 

.0308 

83,000 

.0402 

.0439 

.0420 

.0440 

.0415 

.0435 

.0489 

.0419 

.0431 

.0434 

.0425 

.0415 

34.000 

.0428 

.0464 

.0444 

.0466 

.0429 

.0447 

.0461 

.0444 

.0460 

.0446 

.0448 

.0437 

85,000 

.0460 

.0480 

.0461 

.0484 

.0453 

.0479 

.0489 

.0469 

.0472 

.0466 

.0470 

.0450 

36,000 

.0472 

.0510 

.0485 

.0506 

.0476 

.0494 

.0610 

.0485 

.0496 

.0499 

.0483 

.0483 

87,000 

.0487 

.0628 

.0507 

.0591 

.0497 

.0619 

.0682 

.0502 

.0516 

.0517 

.0514 

.0508 

88,000 

.0613 

.0651 

.0525 

.0660 

.0625 

.0546 

.0565 

.0683 

.0547 

.0541 

.0688 

.0627 

39,000 

.0537 

.0674 

.0556 

.0669 

.0639 

.0562 

.0579 

.0655 

.0574 

.0666 

.0661 

.0560 

40.000 

.0656 

.0696 

.0666 

.0597 

.0564 

.0588 

.0599 

.0578 

.0588 

.0586 

.0581 

.0570 

41,000 

.0586 

.0626 

.0598 

.0619 

.0689 

.0618 

.0634 

.0599 

.0610 

.0611 

.0607 

.0506 

43,000 

.0605 

.0646 

.0621 

.0664 

.0615 

.0680 

.0651 

.0630 

.0641 

.0637 

.0688 

.0633 

43,000 

.0628 

.0670 

.0660 

.0670 

.0638 

.0665 

.0671 

.0652 

.0667 

.0656 

.0655 

.06a 

44,000 

.0646 

.0697 

.0667 

.0690 

.0659 

.0676 

.0603 

.0667 

.0683 

.0674 

.0675 

.0664 

45,000 

.0678 

.0714 

.0689 

.0726 

.0681 

.0702 

.0719 

.0688 

.0710 

.0710 

.0703 

.0601 

46,000 

.0698 

.0740 

.0720 

.0789 

.0730 

.0732 

.0748 

.0720 

.0739 

.0729 

.0738 

.0717 

47,000 

.0725 

.0762 

.0785 

.0770 

.0740 

.0754 

.0766 

.0749 

.0766 

.0753 

.0751 

.0730 

48,000 

.0751 

.0791 

.0759 

.0790 

.0758 

.0775 

.0791 

.0763 

.0778 

.0781 

.0773 

.0761 

49,000 

.0785 

.0816 

.0795 

.0817 

.0781 

.0798 

.0816 

.0783 

.0800 

.0804 

.0799 

.0787 

50,000 

.0799 

.0888 

.0816 

.0685 

.0800 

.0818 

.0889 

.0815 

.0831 

.0626 

.0822 

.0810 

51,000 

.0823 

.0659 

.0836 

.0862 

.0828 

.0848 

.0868 

.0841 

.0856 

.0854 

.0847 

.0836 

52,000 

.0887 

.0886 

.0864 

.0885 

.0860 

.0869 

.0885 

.0857 

.0880 

.0675 

.0869 

.0857 

53,000 

.0861 

.0920 

.0890 

.0918 

.0871 

.0890 

.0910 

.0880 

.0900 

.0698 

.0608 

.0681 

54,000 

.0606 

.0941 

.0910 

.0986 

.0902 

.0918 

.0988 

.0918 

.0930 

.0919 

.0921 

.0900 

55,000 

.0920 

.0971 

.0938 

.0961 

.0920 

.0945 

.0056 

.0933 

.0946 

.0086 

.0942 

.0080 

56^000 

.0940 

.0988 

.0969 

.0962 

.0060 

.0968 

.0998 

.0961 

.0970 

.0968 

.0968 

.0056 

57,000 

.0063 

.1015 

.0983 

.1019 

.0073 

.0996 

.1006 

.0990 

.0999 

.0092 

.0998 

.0081 

58,000 

.0961 

.1084 

.1004 

.1037 

.0996 

.1019 

.1088 

.1005 

.1028 

.1024 

.1016 

.1004 

50,000 

.1018 

.1070 

.1036 

.1068 

.1015 

.1041 

.1068 

.1030 

.1055 

.1050 

.1045 

.1033 

60,000 

.1040 

.1090 

.1069 

.1096 

.1041 

.1071 

.1088 

.1060 

.1074 

.1078 

.1070 

.1057 

61,000 

.1069 

.1106 

.1080 

.1107 

.1070 

.1088 

.1108 

.1083 

.1100 

.1004 

.1090 

.1077 

62,000 

.1085 

.U80 

.1105 

.1180 

.1095 

.1120 

.1186 

.1107 

.1135 

.1126 

.1116 

.1103 

68,000 

.1109 

.1160 

.1180 

.1168 

.1121 

.1145 

.1150 

.1141 

.1145 

.1142 

.1142 

.1129 

64,000 

.1130 

.1189 

.1159 

.1195 

.1147 

.1164 

.1180 

.1169 

.1170 

.1172 

.1167 

.1154 

65,000 

.1159 

.1211 

.1181 

.1218 

.1163 

.1191 

.1210 

.1188 

.1194 

.1106 

.1191 

.1178 

66,000 

.1181 

.1240 

.1206 

.1288 

.1186 

.1215 

.1280 

.1210 

.1224 

.1220 

.  1215 

.1202 

67.000 

.1203 

.1272 

.1230 

.1260 

.1220 

.1242 

.1258 

.1285 

.1250 

.1240 

.1240 

.1227 

68,000  1 

.1225 

.1289 

.1257 

.1281 

.1240 

.1366 

.1280 

.1260 

.1266 

.1266 

.1263 

.1250 

69, 000  1 

.1261 

.1311 

.1291 

.1311 

.1261 

.1292 

.1306 

.1290 

.1295 

.1286 

.1290 

.1276 

70,000 

.1283 

.1340 

.1808 

.1336 

.1284 

.1320 

.1328 

.1811 

.1321 

.1315 

.1315 

.1801 

71.000  ' 

.1302 

.1858 

.1330 

.1364 

.1306 

.1334 

.1355 

.1886 

.1843 

.1341 

.1337 

.1323 
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Load  per 

Total  compression. 

square 

Inch  on 

Mean 

crusher 

cor- 

g»nge^ 

rected 

square 
fnch 

1. 

•2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Heaa. 

seu. 

area. 
Pounds. 

Inth. 

Jneh. 

Inch. 

Inch. 

Inch. 

Inch, 

Inch. 

Inch. 

Inch. 

Inch. 

Inch. 

Inch, 

72,000 

.1329 

.1885 

.1355 

.1384 

.1886 

.1365 

.1379 

.1355 

.1865 

.1874 

.1868 

.1849 

78,000 

.1845 

.1415 

.1381 

.1405 

.1356 

.1888 

.1400 

.1395 

.1895 

.1394 

.1887 

.1373 

74,000 

.1365 

.1440 

.1403 

.1488 

.1885 

.1406 

.1427 

.1415 

.1411 

.1410 

.1408 

.139» 

75,000 

.1395 

.1460 

.1428 

.1457 

.1410 

.1441 

.1454 

.1429 

.1450 

.1445 

.1487 

.1428 

76,000 
77,000 

.1420 

.1481 

.1466 

.1480 

.1480 

.1454 

.1475 

.1452 

.1468 

.1465 

.1458 

.1444 

.1440 

.1606 

.1478 

.1503 

.1448 

.1480 

.1495 

.1491 

.1486 

.1490 

.1482 

.1468 

78,000 

.1465 

.1532 

.1500^ 

.1580 

.1483 

.1514 

.1525 

.1510 

.1510 

.1517 

.1509 

.1495 

70,000 

.1495 

.1560 

.1529 

.1546 

.1499 

.1532 

.1546 

.1682 

.1587 

.1540 

.1532 

.1518 

80,000 

.1511 

.1581 

.1545 

.1570 

.1515 

.1552 

.1568 

.1548 

.1565 

.1557 

.1551 

.1537 

81,000 

.1588 

.1606 

.1565 

.1605 

.1541 

.1569 

.1597 

.1570 

.1684 

.1575 

.1575 

.1561 

81,000 

.1554 

.1623 

.1586 

.1629 

.1564 

.1598 

.1626 

.1590 

.1609 

.1605 

.1698 

.1584 

88,000 

.1573 

.1640 

.  1612 

.1643 

.1587 

.1620 

.1638 

.1608 

.1625 

.1639 

.1619 

.1605 

84.000 

.1602 

.1671 

.1685 

.1665 

.1606 

.1647 

.1660 

.1631 

.1651 

.1654 

.1642 

.1628 

85,000 

.1620 

.1700 

.1658 

.1693 

.1638 

.1664 

.1685 

.1660 

.1660 

.1668 

.1664 

.1660 

86,000 

.1643 

.1775 

.1685 

.1707 

.1650 

.1695 

.1702 

.1679 

.1696 

.1685 

.1692 

.1678 

87,000 

.1665 

.1743 

.1706 

.1730 

.1669 

.1713 

.1780 

.1705 

.1716 

.1720 

.1710 

.1696 

88,000 

.1687 

.1768 

.1780 

.1758 

.1690 

.1784 

.1749 

.1727 

.1788 

.1783 

.1731 

.1717 

80.000 

.1711 

.1784 

.1748 

.1779 

.1716 

.1766 

.1766 

.1744 

.1765 

.1752 

.1752 

.1788 

90,000 

.1728 

.1806 

.1772 

.1805 

.1735 

.1775 

.1795 

.1769 

.1795 

.1789 

.1777 

.1763 

91,000 

.1750 

.1828 

.1793 

.1819 

.1755 

.1805 

.1815 

.1784 

.1810 

.1806 

.1796 

.1782 

92,000 

.1764 

.1855 

.1813 

.1840 

.1771 

.1820 

.1832 

.1804 

.1824 

.1819 

.1814 

.1800 

98,000 

.1785 

.1875 

.1835 

.1861 

.1791 

.1848 

.1868 

.1830 

.1846 

.1838 

.1838 

.1824 

94,000 

.1810 

.1891 

.I860 

.1883 

.1814 

.1862 

.1885 

.1850 

.1862 

.1864 

.1858 

.1844 

95,000 

.1839 

.1910 

.1880 

.1898 

.1840 

.1880 

.1903 

.1869 

.1884 

.1875 

.1«78 

.1864 

96,000 

.1852 

.1029 

.1894 

.1919 

.1857 

.1904 

.1920 

.1891 

.1904 

.iSOB 

.1897 

.1883 

07,000 

.1863 

.1947 

.1920 

.1988 

.1873 

.1021 

.1939 

.1911 

.1932 

.1920 

.1916 

.1902 

98,000 

.1880 

.1968 

.1986 

.1965 

.1891 

.1942 

.1953 

.1932 

.1949 

.1985 

.1985 

.1921 

99,000 

.1898 

.1985 

.1058 

.1976 

.1908 

.1855 

.1969 

.1053 

.1967 

.1959 

.1968 

.1989 

100,000 

.1920 

.2008 

.1974 

.1993 

.1931 

.1980 

.1900 

.1072 

.1988 

.1988 

.1974 

.1960 

RIVETED  JOINTS. 
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KIVETBD  JOINTS. 

These  joints  were  prepared  and  eontribated  for  testing  by  Edward 
Kendall  &  Sons^  Oambridgeport,  Mass. 

The  tests  were  made  under  ordinary  atmospheric  conditions  of  tem- 
I>eratore  excepting  joint  No.  8508,  which  was  tested  hot,  at  the  tempera- 
ture of  about  410©  F. 

The  heating  of  this  joint  was  done  by  means  of  gas-burners  arranged 
below  the  specimen,  which  latter  was  protected  by  a  sheet-iron  muffle 
on  the  underside.  The  upper  surface  of  the  joint  was  covered  with 
dry  ashes  to  prevent  rapid  loss  of  heat  by  radiation. 

The  temperature  was  measured  by  means  of  a  mercurial  thermometer 
immersed  in  the  oil  pocket  drilled  in  one  of  the  rivets  of  an  inside  row. 
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Steel  Plate  Bepbesehtin^  Mbtai.  Used  in  Bivbted  Joints 
Nos,  9374,  9376,  9376,  9377,  9436,  AND  9437. 


No.  9438. 

I 

J 

IZ 

rJ33 

T 
i 

tssi 

rs3s 

{- 

se" 

^ 

i 

Brand  on  plate,  ^^Ooatsville,  Pa.,  Fire  box  55,000.'' 
Sectional  area,  8.75  square  inches. 
Ganged  length,  30". 


In  ganged  length. 

* 

Bemarks. 

Total 

Per  squtfe 

Elongation. 

Set. 

Poundt. 
8,750 
48,760 
87,500 
131,250 
175,000 
218,750 
227.500 
236,250 
245,000 
253,750 
262,500 
271,250 
280.000 
288,750 
297,500 
!)06.250 
315,000 
823.750 
832,600 
341.260 
350,000 
858.760 
367,500 
376,250 
885,000 
893,750 
402,500 
411.250 
420,000 
428,750 
487,500 
446,250 
455,000 
463,750 
472  500 

Poundt. 
1,000 
6.000 
10.000 
15.000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
83,000 
34.000 
86,000 
86,000 
87,000 
38,000 
89,000 
40.000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,400 
49,000 
60,000 
51,000 
62,000 
53,000 
!U  nnn 

0. 

.0069 
.0114 
.0169 
.0223 
.0278 
.0289 
.0301 
.0313 
.0327 
.0389 
.0354 
.0378 
.0406 
.0474 
.11 
.53 
.57 
.61 
.66 
.71 
.77 
.83 
.89 
.96 

1.04 

1.11 

1.20 

1.30 

1.40 

1.51 

1.64 

1.79 

1.95 

2.14 

2.36 

2.60 

2.92 

3.99 

Inch. 

0. 

.0010 
.0010 
.0010 
.0010 
.0016 

Initial  load. 

Elastic  limit. 

Scale  sUrte  off  plate. 

TensUe  strength. 

.0030 

48l!250            65,000 
490.000            66,000 
498,750    1        67,000 
607,500            68,000 
522  200    '        ^  '^f^ 

' 

Elongation  in  30  inches,  4".63  =  15.4  per  cent. 
Elongation  of  5  inch  sections:  ".68,  ".78,  ".81,  ".78,  ".79,  ".79. 
Minimum  width  of  plate  after  the  test,  15".05. 
Plate  tore  apart,  the  fracture  beginning  at  the  neck  and  gradually 
extending  across  its  width.    Appearance  silky,  slightly  lamellar. 
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Stbel  Plats  Bbprxsbntino  Mxtax  Used  in  Biveted  Joints 
nos.  8606  to  8510,  inolxjsite. 


No.  8505. 

4sr 


V                                    ) 

11 

:^^B    t    .'^07 

y 

i 

%a8    i     ':soo 

^^  j^    ^>| 

i 

Sectional  area,  7.43  square  inches. 
Gauged  length,  15''. 


AppUed  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Persqiure 
inch. 

Elongation. 

Set. 

Inch. 
0. 

Pound*. 
7,480 
37,150 
74,300 
111,450 
148.600 
185,760 
193,180 
200.610 
206,040 
215,470 
222,900 
230,880 
237.760 
245,190 
252,620 
200.060 
267,480 
374,010 
282,840 
280.770 
297,200 
804,630 
812,060 
819,490 
826,920 
834,350 
841,780 
849,210 
856,640 
864,070 
871,600 
878,930 
386.860 
893,790 
401,220 
408,650 
416,080 
423, 510 
430,940 
438,370 
445,800 
440.900 

PoundB. 
1,000 
6,000 
10,000 
16,000 
30,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
83,000 
84,000 
86,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
43.000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
61,000 
62,000 
63,000, 
64,000 
66,000 
56.000 
57,000 

of 

.0021 

.0044 

.0066 

.0001 

.0116 

.0110 

.0127 

.0182 

.0136 

.0142 

.0146 

.0160 

.0156 

.0160 

.0186 

.18 

.26 

.28 

.30 

.82 

.35 

.36 

.38 

.41 

.46 

.49 

.58 

.57 

.61 

.66 

.71 

.77 

.82 

.91 

1.01 

1.11 

1.20 

Initial  load. 
Elastic  limit. 

.0003 

.0000 

.0016 

Tensile  strength. 

66.000    i        1.41 
60,000    1        1.62 
60,000    1        1.80 
60,550    1        2.25 

Elongation  in  15  inches,  2".43=16.2  per  cent. 
Elongation  of  inch  sections:  ".19,  ".18,  ".16,  ".16,  ".18,  ".17, 
".17,  ".19,  ".18,  ".16.  ".16,  ".16,  ".11,  ".10. 
Minimnm  width  after  fracture,  13".96. 
Fractured  at  the  neck.    Appearance  silky,  lamellar. 


".17, 
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Steel  Plate  BEPBSSENTiNa  Metal  Used  in  Biyeted  Joints 

Nos.  8515  AND  8616. 


Ko.  8517. 

^     M     ^ 

i 

* 

% 

rtt-    10"    -«^ 

i 

Sectional  area,  2^^015  x  ^^465aB.937  square  inch. 
Elastic  limits  32,950  poQndss35,160  pounds  per  square  inch. 
Tensile  streng^,  56,120  x>oands=59y890  pounds  i)er  square  inch. 
Elongation  in  10  inches,  3''.06=s30.6  per  cent. 
Elongation  of  inch  sections:  ''.23,  ''.27,  ".72*,  ".39,  ".27,  ".25,  ".24, 
".24,  ".24,  ".21. 
Area  at  firacture,  1".47  x  ".30=.441  square  inch. 
Contraction  of  area,  52.9  per  cent. 
Appearance  of  fracture,  silky. 


JYo.^S?^ 
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® 
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No.  9374. 


Giosa  sectional  area  of  plate sqaare  inches..  7.17 

Net  sectional  area  of  plate do 5.18 

Bearing  surface  of  rivets do 3.48 

Shearing  area  of  rivets do 4.83 

Gauged  length,  20''. 


Applied  loads. 

In  ganged  length. 

Remarks. 

ToUl. 

Per  eq nare 
Inc^. 

Set 

Poundt. 

7,170 

14,840 

21,510 

28,680 

35,850 

43,020 

50,190 

57,360 

64.530 

71,700 

7,170 

14,840 

21,610 

28,680 

36,860 

43,020 

60,100 

57,360 

64,530 

71,700 

78,870 

86,040 

93, 210 

100,380 

107,550 

114.720 

121,890 

129,060 

136,230 

143,400 

150,670 

157,740 

164,910 

172,080 

179,260 

186,420 

193,590 

200,760 

201,700 

Poundt, 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

1,000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

18,000 

14,000 

16,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

26,000 

26,000 

2^,000 

28.000 

28,180 

Inch. 

0. 

.0009 
.0021 
.0082 
.0048 
.0065 
.0083 
.0104 
.0128 
.0161 

Inch. 
0. 

Initial  load. 

Scale  sUrto  off  two  rivet  heads. 

Scale  starts  off  plate  in  Ticinity  of  rivets. 
Tensile  strength. 

.0008 

.0055 
.0065 

.0068 

.0074 

.0085 

.0096 

.0108 

.0121 

.0186 

.0150 

.0165 

.0191 

.0228 

.0260 

.0801 

.0361 

.0469 

.0664 

.07 

.09 

.11 

.12 

.18 

.15 

.17 

.21 

.24 

.29 

.36 

.6i75 

Sheared  the  rivets. 

^^r.^^44r.^   r.4f  ^i^^4.   l.^l^«  f  OutSlde  TOW ".06 

Elongation  of  rivet  boles  jj^^.^^^^^     ^2 

Maximum  $ires$  on  Joint, 

Tension  on  gross  section  of  plate pounds  per  s<yiare  inch..  28. 130 

Tension  on  net  section  of  plate : do 38.940 

Compression  on  bearing  surface  of  rivets do....  57.960 

Shearing  on  rivets do 41.780 

Efficiency  of  joint,  47.1  per  cent. 
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No.  9377. 

Gross  sectional  area  of  plate sqaare  inches.. 

Net  sectional  area  of  plate do 

Bearing  surface  of  rivets do 

Shearing  area  of  rivets do.... 

Gauged  length,  20''. 


14.44 

12.44 

6.02 

ia.80 


Appliedloads. 

In  gwiged  length. 

Remarks. 

TotaL 

PersqnAT* 
inok. 

Set 

PotisMb. 
14,440 
28,880 
48,820 
67,760 
72,200 
86,640 
101,080 
115.620 
120,960 
ia,400 
158,840 
178,280 
187,720 
302,160 
216,600 
281,040 
245,480 
259,920 
274,360 
288,800 

317i680 
882,120 
346,560 
861,000 
875,440 
389,880 
404,820 
418,760 
433,200 
a7,640 
462,080 
476,520 
490,800 

Pounda, 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19.000 

20,000 

21.000 

22,000 

28,000 

24.000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

81,000 

32,000 

38,000 

33,990 

Inch, 

0. 

.0007 
.0016 
.0027 
.0041 
.0059 
.0078 
.0096 
.0116 
.0186 
.0160 
.0186 
.0205 
.0227 
.0260 
.0280 
.0906 
.0889 
.0866 
.0400 
.0455 
.0584 
.06 
.07 
.09 
.11 
.18 
.16 
.18 
.22 
.27 
.83 
.45 

Inek. 
0. 

Initial  losd. 

Scale  starts  off  riret  heads,  outoide  row. 

Scale  starts  off.  plate. 
Tensile  strength. 

.0014 

.0066 

.0122 

.0211 

Sheared  outside  row  of  rivets  in  p]ate  A,  and  tore  out  plate  in  front 
of  rivet  holes  at  inside  row. 
Outside  row  of  rivet  holes  elongated  '^09. 

Maximum  $ires$  on  joint. 

Tension  on  gross  section  of  plate ....'. pounds  per  square  inch ...  33, 900 

Tension  on  net  section  of  plate do 39,450 

Compression  on  bearing  surface  of  rivets do 81,530 

Shearing  on  rivets do 35,560 

Efficiency  of  joint,  57..0  per  cent. 
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No.  8507. 

€^ro80 seetional  areaof  plate sqaare inches. .  4.91 

Net  ■eqtional  area  of  plate do....  3.99 

Bearing  surface  of  rivets do 4.14 

BbeariDg  area  of  rivets do....  11.04 

Ganged  length,  20''. 


Applied  loads. 


Total. 


Per  ftonare 
inon. 


Elongation. 


4.910 
9,820 
14,730 
19,640 
24,550 
29,460 
34,370 
89,280 
44,190 
49,100 
54,010 
58,920 
63,830 
68,740 
73,650 
78,560 
8.?,  47a 
88,880 
90,290 
98,200 
108, 110 
108.020 
112,960 
117,840 
122,760 
127,660 
182,570 
187,480 
142.390 
147,800 
162,210 
187,120 
162,030 
166,940 
171,850 
176,760 
181, 670 
186,580 
191,490 
196,400 
201, 310 
206,220 
211,180 
216,040 
220,950 
225,860 
280,770 
235,680 
240,500 
245,500 
248,200 


Pounds. 
1,000 
2,000 
8,000 
4.000 
5,000 
6,000 
7,000 
8.000 
9.000 
10.000 
11,000 
12,000 
18,000 
14,000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
28,000 
20,000 
80,000 
81,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88.000 
39,000 
40,000 
41,000 
42,000 
48,000 

a,  000 

45,000 
46,000 
17,000 
48,000 
49,000 
50,000 
50,550 


In  ganged  length. 


Inch. 

0. 

.0002 
.0005 
.0010 
.0016 
.0021 
.0028 
.0037 
.0048 
.0060 
.0072 
.0089 
.0100 
.0116 
.0127 
.0141 
.0155 
.0165 
.0179 
.0190 
.0205 
.0218 
.0280 
.0245 
.0260 
.0290 
.0811 
.0822 
.0848 
.0375 
.0489 
.0495 
.06 
.07 
.09 
.14 
.20 
.23 
.26 
.29 
.32 
.36 
.40 
.44 
.40 
.63 
.60 
.66 
.74 
.84 
.92  . 


Set. 


Ineh. 
0. 


.0018 


.0053 


.0072 


.0101 


.0168 


Remarks. 


Initial  load. 


Scale  starts  oiT  plat*. 


Tensile  strength. 


Scale  dH  not  start  off  rivet  heads. 
Fractnred  plate  across  first  row  of  rivet  holes. 

Maximum  aires*  on  Joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . . 

Tension  on  net  section  of  plate do 

Compression  on  bearing  surface  of  rivets do.... 

Shearing  on  rivets do.... 

Efficiency  of  joint,  83.5  per  cent. 


60,560 
62,200 
69,950 
22,4S0 
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No.  8606. 

Gross  sectional  area  of  plate square  inchee.. 

Net  sectional  area  of  plate do.... 

Bearing  surface  of  rivets do.... 

Shearing  area  of  rivets do..,. 

Gauged  length,  20''. 


6.78 

5.80 

4.20 

11.04 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
6.730 
13,460 
90.190 
26,920 
83,660 
40,880 
47.110 
68,840 
60,670 
67,300 
74,030 
80,760 
87,490 
94,220 
100.060 
107,680 
114,410 
121,140 
127.870 
134.600 
141.830 
148,060 
164,790 
161.620 
168,260 
174980 
181, 710 
188.440 
195, 170 
201.900 
208.680 
216,860 
222.090 
228,820 
235,560 
242,180 
249,010 
255.740 
262,470 
269,200 
276,980 
282.660 
289.890 
296.120 
802.860 
809.680 
816.810 
828,040 
827,200 

Pounds. 
1,000 
2.000 
8.000 
4,000 
6.000 
6.000 
7.000 
8.000 
9,000 
10,000 
11.000 
12,000 
18,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
26.000 
26.000 
27,000 
28.000 
29.000 
80,000 
81,000  , 
32,000 
88,000 
84,000 
85,000 
36,000 
87.000 
88.000 
89.000 
40,000 
41,000 
42,000 
48,000 

a,  000 

46.000 
46.000 
47.000 
48,000 
48,620 

Inches. 

0. 

.0006 
.0008 
.0014 
.0020 
.0027 
.0034 
.0048 
.0057 
.0070 
.0088 
.0098 
.0109 
.0122 
.0188 
.0164 
.0163 
.0181 
.0190 
.0204 
.0223 
.0236 
.0252 
.0269 
.0291 
.0329 
.0350 
.0375 
.0418 
.0490 
.06 
.07 
.10 
.16 
.20 
.26 
.30 
.86 
.88 
.42 
.48 
.62 
.69 
.66 
.72 
.84 
.94 

1.06 

Inch. 
0. 

* 
Initial  load. 

Soale  starts  off  rivet  heads. 
Scale  starts  off  plate. 

TensUe  strength. 

.0007 

.0035 

.0071 

.0099 

.0142 

.0286 



Sheared  one  rivet,  and  firactored  plate  across  rivet  holes  in  each  row. 

Maximum  ttress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch . .  48, 620 

Tension  on  net  section  of  plate do 56,410 

Compression  on  bearing  surface  of  rivets do....  77,900 

Shearing  on  rivets do....  29,640 

Efficiency  of  joint,  80.3  per  cent. 
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No.  8515. 

Gross  Bectional  area  of  plate.  .^ square  inches..  7.06 

Net  sectional  area  of  plate do....  5.73 

Bearing  surface  of  rivets do 6.17 

Shearing  area  of  rivets do 17.25 

Gauged  length,  20". 


App]ie<l  loads. 

In  ganged  length. 

Remarks. 

Total. 

PersqnAre 
inoh. 

Elongation. 

Set. 

Pounds. 
7.060 
14,100 
21,150 
28,200 
36,260 
42,300 
49,350 
66,400 
63,460 
70,500 
77,660 
84,600 
91,650 
98,700 
105,750 
112,800 
119,860 
126,900 
138,960 
141,000 
148,060 
156,100 
162,150 
169,200 
176,250 
183,800 
190.360 
197.400 
204,450 
211,500 
218,660 
226,600 
282,660 
289,700 
246.760 
263,800 
280,850 
267,900 
274,960 
282,000 
289,060 
296,100 
303.160 
810,200 
817,260 
824,800 
881,360 
888.400 
846,460 
862,500 
850,650 
861,000 

Pounds. 
1,000 
2,000 
3,000 
4,000 
6,000 
6.000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 
26,000 
27,000 
28,000 
29,000 
80,000 
31,000 
82,000 
38,000 
34,000 
36,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41.000 
42,000 
48,000 

a,  000 

46,000 
46.000 
47,000 
48,000 
49,000 
60,000 
61,000 
51,205 

Inch. 

0. 

.0008 
.0005 
.0009* 
.0014 
.0020 
.0025 
.0031 
.0037 
.0046 
.0066 
.0066 
.0077 
.0090 
.0101 
.0114 
.0124 
.0139 
.0149 
.0163 
.0176 
.0190 
.0201 
.0216 
.0232 
.0254 
.0276 
.0300 
.0335 
.0407 
.0445 
.0489 
.0610 
.0880 
.10 
.18 
.18 
.22 
.25 
.28 
.31 
.35 
.39 
.44 
.47 
.53 
.69 
.66 
.72 
.84 
.96 

Inch. 
0. 

Initial  load. 

SoRle  starts  off  plate. 
Tensile  strength. 

.0001 

.0012 

.0042 

.0071 

.0101 

.'wis" 

.0649 

Fractared  plate  B  across  outside  row  of  rivet  holes,  extending  to  the 
end  rivet  of  the  second  row. 

Maximum  8tre$$  on  joint. 

Tension  on  gross  section  of  jplate pounds  per  square  inch..  51,205 

Tension  on  net  section  of  plate do 63,000 

Compression  on  bearing  surface  of  rivets do 58.510 

Shearing  on  rivets do....  20,930 

Efficiency  of  joint,  85.5  per  cent. 
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RIVETED   JOINTS. 


No.  8516. 

6ro66  sectional  area  of  plate , Bqaareinehee.. 

Net  sectional  area  of  plate do.... 

Bearing  surface  of  rivets do.... 

Shearing  area  of  rivets do.... 

Oauged  length,  20''. 


9.98 

8.55 

6.43 

17.25 


▲ppUedlMdft. 

Bemwks. 

TotaL 

Persqnare 
inch. 

Elongation. 

Set. 

Povndt, 
9,980 
19.860 
29,790 
89,720 
49,650 
59,680 
69,610 
79,440 
89,370 
99,300 
109.280 
119,160 
129.090 
139,020 
148,060 
168,880 
168,810 
178.740 
188,670 
106,600 
206,680 
218,460 
228,800 
238,320 
248,250 
258.180 
268,110 
278,040 
287,970 
297,900 
807,830 
317,760 
827,600 
337,620 
347,660 
357,480 
367,410 
877,840 
387,270 
807.200 
407,130 
417,060 
426,900 
436,020 
446,850 
466,780 
466,710 
476.640 
486,670 
406,500 
506,430 
507,300 

P9Wld9, 

1.000 
3,000 
3,000 
4,000 
6,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81,000 
82,000 
38,000 
84,000 
86,000 
36,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
51,088 

Inche: 

0. 

.0005 
.0010 
.0014 
.0019 
.0026 
.0030 
.0036 
.0044 
.0064 
.0064 
.0077 
.0093 
.0110 
.0125 
.0149 
.0165 
.0179 
.0195 
.0211 
.0226 
.0241 
.0260 
.0276 
.0296 
.0327 
.0364 
.0880 
.0406 
.0446 
.0640 
.0645 
.1060 
.1620 
.18 
.23 
.26 
.31 
.34 
.37 
.41 
.47 
.52 
.67 
.64 
.71 
.80 
.86 
.97 

1.07 

1.28 

Inch. 
0. 

Initial  load. 

• 

Scale  starts  off  rivet  head,  ontaide  row. 
Scale  starto  off  plate. 

.0009 

.0022 

.0066 

.0096 

.0140 

.0234 

.1349 

Sheared  three  rivets  and  tore  plate  across  rivet  holes  in  each  row. 


Mtucimum  »ire$$  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch..  .51, 068 

Tension  on  net  section  of  plate do....  59,330 

Compression  on  bearing  surface  of  rivets do....  78,900 

Shearing  on  rivets. do....  29,410 

Efficiency  of  joint,  86.3  per  cent. 
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RIVETED   JOINTS. 

No.  9436. 

Gross  sectional  area  of  plate square  inches. . 

Net  sectional  area  of  plate do 

Bearing^  811  rt  ace  of  rivets do 

Shearing  area  of  rivets do 

Gauged  length,  20". 
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14.77 

12.72 

9.74 

23.46 


Applied  loads. 


In  gauged  length. 


Total. 


Poundn. 
14,  770 
29,540 
44.310 
58,080 
73,850 
88.620 
103, 390 
118. 160 
132. 930 
147, 700 
]  62, 470 
177, 240 
192, 010 
206,780 
221.550 
236, 320 
251.  U90 
265.860 
280,630 
295,400 
310, 170 
324, 940 
339,710 
354,480 
360,250 
384,020 
398, 790 
413.  560 
428, 330 
443, 100 
457.  870 
472, 640 
487,410 
502,180 
516,950 
531.720 
546,490 
561.260 
576, 030 
590, 800 
005,  570 
620,  340 
6:{5. 110 
6i»,880 
604.  65U 
67y.  420 
i'm.  190 
700. 200 


Per^uare  E,„„p,«„„.|        g^j. 


Keniarks. 


I'ounds. 

1,000 

2.000 

3,000 

4,000 

5,000 

«.000 

7.000 

8.000 

9,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15.000 

16.000 

17,000 

18.000 

19.000 

20,000 

21,000 

22, 000 

23.000 

24,000 

25.000 

26,000 

27,000 

28,000 

29,000 

30,000 

81,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37.000 

38,000 

39.000 

40,000 

41.000 

42, 000 

43.000 

44.  (X)0 

45.  000 
4(>.  000 
47.  000 
47,  407 


Inch. 

0. 
.0009 
.0018 
.  0028 
.0038 
.0048 
.0053 
.0060 
.0074 
.0093 
.0112 
.0132 
.0152 
.0172 
.0187 
.0206 
.0219 
.  0234 
.O2.'»0 
.0260 
.0280 
.  0303 

.o:j22 

.0311 

.0361 

.0385 

.0412 

.0430 

.0473 

.0524 

.06 

.07 

.10 

.16 

.21 

.25 

.27 

.30 

.35 

.38 

.41 

.46 

.51 

.56 

.62 

.70 


incA. 
0. 


Initial  load. 


—  .0002 


-.001)5 


.0075 


.0119 


.0241 


Snapping  donnda. 
Snapping  aonnds  repeated. 


Snap))ing  Monndn. 

Scale  Htarta  off  rivet  heads. 

Scale  Htart8  off  plates. 


Maxim  Kill  load  reached. 


KeeDforee  ])late8  buckled,  allowing  joint  to  draw  from  the  holder 
jaws. 

Test  discontinued;  joint  not  fractuied. 

The  ])lates  were  drawn  down  in  width  to  26".61,  thus  showing  a  con- 
traction of  ".39. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  '17.407 

Tension  on  net  section  of  ])late do .55,  050 

Compression  on  bearing  surface  of  rivets * do 71. 890 

Shearing  on  rivets do 29,  850 

Efficiency  of  joint,  79.4  per  cent. 
H.  Doc.  131 17 
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RIVETED   JOINTS. 
:So.  9376. 


Gross  sectional  area  of  ])lato square  incbcs. .  11. 22 

Net  sectional  area  of  plate do 10. 17 

Bearing  surface  of  rivets do 6. 82 

Shearing  area  of  rivets do 14. 49 

Gauged  leii^^th,  20''. 


Applied  loads.         I       In  ganged  length. 


'^^^»™  Elongation. 


Pound*. 

11,220 

22,440 

33,660 

44,880 

56,100 

67,  320 

78,540 

89,760 

100, 980 

112,  200 

123,420 

134,640 

145, 860 

157,  080 

168, 300 

179, 520 

190,  740 

201,960 

213, 180 

224, 400 
235. 620 
246, 840 
258,  060 
269.  280 
280.  500 
291. 720 
302, 940 
314.  16« 
325,  .•?80 
336, 600 
347,  820 
359. 040 
370,  260 
381.480 
392, 700 
403.  920 
415, 140 
426,  360 
437,  580 
448,  800 
460, 020 
471,240 
4S2,  460 
493.  080 
504. 900 
610. 120 
522, 100 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,000 
15,000 
16.000 
17.  000 
18, 000 
19.000 

20.  000 

21.  000 

22.  000 

23.  000 
24, 000 
25,  000 
20.000 
27,  two 
28. 000 
29. 000 
30,  000 
31.000 
32,  000 
33.000 
34.000 
35,  000 
36,000 
37.000 

38,  000 

39,  too 
40,000 
41,  000 
42, 1)00 
43, 000 
44. 000 
45. 000 

40,  (100 
46.  530 


I 


.0011 


I 


.0051 


I- 


.0098 


Kemarka. 


Initial  load. 


Inch. 
0. 

.0011 

.  0023 

.0030 

.  0050 

.0064 

.0078 

.0094 

.0111 

.  0130 

.0149 

.0167 

.0185 

.0202 

.0219 

.  0236 

.0254 

.  0275 

.  0291      Scale  generally  started  off  the  inside  rows  of 

rivet  heads. 
.0140 


Scale  starts  off  rivet  heads. 


.  0316 

.  0336 

.  0355 

.  (1376 

.0404 

.04J0 

.  0485 

.0515 

.0558 

.0600 

.06-f 

.08 

.11 

.16 

.26 

.29 

.33 

.36 

.41 

.46 

.51 

.56 

.62 

.71 

.77 

.86 

.97 


.0208 


Scale  starts  off  plate. 


TenHilo  Htrenjith. 


Sheared  o  rivets  in  plate  B  and  tore  out  plate  in  front  of  rivet  boles 
at  inside  row. 

(  First  row ".19 

Elongation  of  rivet  holes <  Second  row,  end  holes 15 

[  Second  row,  middle  hole 24 

Mcucimum  stress  on  joint. 

Tension  on  gross  section  of  plate .' pounds  per  square  inch . .  46, 530 

Tension  on  net  section  of  plate do 51,340 

Compression  on  bearing  surface  of  rivets do 76, 550 

Shearing  on  rivets do. ...  36, 030 

Efficiency  of  joint,  78.0  per  cent. 
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INTO.  9375. 

Gross  sectional  area  of  plate square  inches.. 

Net  sectional  area  of  plate do 

Bearing  surface  of  rivets do 

Sheariiif;-  area  of  rivets do 

Gauged  leugtli,  20". 

j        Applied  loads.  In  gauged  length. 


10.70 

9.63 

10.01 

24.15 


I     1'"*«1-       ^^^m^'"''  Elongation.         Set. 


Kemarks. 


Pounds. 

Poundt. 

10, 700 

1,000 

21,  400 

2,  000 

32,100 

3,000 

42,800 

4,000 

53,500 

5,000 

64,200 

6,000 

74,900 

7,000 

85,600 

8,000 

96.300 

9,000 

107,000 

10.  000 

117,  700 

11,000 

128,  400 

12.000 

139, 100 

13, 000 

149,  800 

14,  000 

160,500 

15,000 

171,200 

16,  000 

181, 900 

17.000 

192,600 

18,000 

203,300 

19,000 

214, 000 

20,000 

224.700 

21,000 

235,400 

22,000 

246,100 

23,000 

256. 800 

24,000 

267, 500 

25,000 

278,200 

26.000 

288,900 

27,000 

299,  600 

28,000 

310,  300 

29,000 

321,  000 

30, 000 

331,700 

31,000 

342.  400 

32, 000 

353,  100 

33, 000 

363.  800 

34, 000 

374.  500 

35,  ('00 

385. 200 

36.000 

395.  900 

37,000 

406,  000 

38,000 

417,  300 

39,000 

428.  000 

40, 000 

4^8,  700 

41,000 

449.  46ti 

42,000 

460,  100 

43,000 

470,  HOO 

44,000 

481.  500 

45. 000 

492.  200 

46,000 

502.  200 

46, 930 

Inch. 
0. 
.0010 

Inch. 
0. 

.0018 

.0025 
.  0034 
.0042 
.0052 
.0060 
.0072 
.  0083 
.0091 
.0103 



.6663 

.0012 

.0116 

.0127 

.0156 
.0187 
.0213 
.0232 
.0260 
.0284 
.0304 
.0329 

.0343 

.0368 

.0390 

.0418 

.0439 

.0465 

.0494 

.0:>24 

.0578 

.06 

.07 

.10 

.13 

.16 

.0043 

.0136 

.0205 

.18 

.20 

;23 

26 

.29 

.31 

36 

.40 

44 

.50 

Initial  load. 


Scale  starts  off  rivets  first  and  second  rows, 
plate  A. 


Scale  starts  off  plates. 


Tensile  strength. 


Fractured  plate  A  through  one  rivet  hole  in  first  row,  one  in  the 
second  row,  and  four  in  the  third  row  of  rivet  holes. 

The  fracture  was  visible  at  tlie  edge  of  the  plate  opposite  the  third 
row  of  rivets,  alter  which  fractures  were  in  sight  at  the  sides  of  the 
rivet  holes  in  the  first  and  second  rows.  Finally  these  lines  of  frac- 
ture extended  toward  each  other  and  completed  the  fracture  of  the 
plate.    Appearance  silky,  slightly  lamellar.     Sheared  2  rivets. 

Maximuvi  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  i>er  square  inch . .  46, 930 

Tension  on  net  section  of  plate *  do 52, 150 

Compression  on  bearing  surface  of  rivets do ... .  50, 170 

Shearing  on  rivets do ....  20, 790 

Efficiency  of  joint,  78.6  per  cent. 
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No.  8508. 

Joint  tested  hot. 

GroBS  sectional  area  of  plate ttqilare  inches . .  7. 35 

Net  sectional  nrea  of  plate do 6.43 

Bearing  surface  of  rivets do. . . .  7. 34 

Shearing  area  of  rivets do 18. 63 

Temperature  of  joint  about  410°  F. 

Tensile  strength,  401,200  pounds=54,580  pounds  per  square  inch. 

Fra<;tured  plate  across  first  row  of  rivet  hole:*. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  54,  580 

Tension  on  net  section  of  plate do 62, 390 

Compression  on  bearing  surface  of  rivets do 54,660 

Shearing  on  rivets do 21,530 

Efficiency  of  joint,  90.1  per  cent. 
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No.  8509. 

Gross  sectional  area  of  plate square  inches..     7.49 

Net  sectional  area  of  plate do 6.56 

Bearing  surface  of  rivets do 7.48 

Sheunogarea  of  rivets do 18.63 

Gauged  length,  20". 


Applied  loads.        i      In  gaaged  length. 


Total. 


Pounds. 

7,490 

14,980 

22.470 

29,960 

37,450 

44.940 

52.480 

59,  920 

67,410 

74,900 

82.390 

89,880 

97, 370 

104.  86() 

112,350 

119,  840 

127, 330 

184, 820 

142,310 

149.  800 

157.  290 

164,  780 

172.  270 

179.  760 

187,250 

'  194,  740 

2(»2, 230 

209,  720 

217,210 

224,  700 

232,190 

230,  680 

247. 170 

254,660 

262,  150 

269,  640 

277, 130 

284,  620 

292,110 

299.600 

307,  090 

314,  h»0 

322, 1)70 

329.  f)60 

35]",  050 

344.  540 

352.  030 

350, 520 

367, 010 

374,  500 

:<81,  990 

384, 100 


^"inT"'*  Elongation.        Set. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10, 000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,  OuO 

25, 000 

26,000 

27, 000 

28,000 

29.000 

30,000 

31,  000 

32,000 

33.  000 

34.  000 
35,000 
36,  000 
37,000 
38, 000 
39,000 
40,000 
41.000 

42,  000 

43,  000 
44.000 
45,  000 
46,000 
47,000 
48,000 
49,000 

50,  OOO 
51,000 

51,  282 


Remarks. 


Inch. 

0. 
.0004 
.0009 
.0019 
.  0026 
.0034 
.0043 
.0052 
.0063 
.0074 
.0088 
.0099 
.0114 
.0128 
.0145 
.0158 
.0170 
.0182 
.0196 
.0209 
.0224 
.0236 
.  0252 
.9264 
.0279 
.0302 
.0322 
.0346 
.0372 
.  0395 
.0435 
.0490 
.07 

Itieh. 
0. 

.6667"* 

.0029 

'*'  ".ooei" 

.0095 

.0125 

.0191 

.08 

.09 

.11 

.13 

.16 



.17 
.19 
.22 
.25 
.26 
.30 
.34 
.37 
.41 
.46 
.51 
.56 
.64 



............ 

..: :;:; 



Initial  load. 


Tensile  strength. 


Fractured  plate  across  first  row  of  rivet  holes. 
Maximum  streaa  on  joint. 

Temion  on  gross  section  of  plate ponnds  per  square  inch. . 

TeuHion  on  net  section  of  plate do 

Compression  on  bearing  surface  of  rivets do 

Shearing  on  rivets do 

Efficiency  of  joint,  84.7  per  cent. 


51,  282 
58, 550 

51,  a-)0 

20, 620 
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No.  8510. 

Gross  aectional  area  of  plate square  inches..  10.78 

Net  sectional  area  of  plate do . .-. .  9. 15 

Bearing  surface  of  rivets do 7.46 

Shearing  area  of  rivets do 18.63 

Gauged  length,  20". 


Applied  loads. 

Tension  loads. 

Compreaa 

ion  loads. 
Set. 

Remarks. 

To*--       """nX" 

Elongation. 

S«t. 

Compres- 
sion. 

Pounds. 
0 

10;  080 

20,160 
30,240 
40, 320 
50,400 

Pounds. 
0 
1,000 
2.000 
3,000 
4,000 
5,000 

0 
1,000 
2.000 
8,000 
4,000 
5,000 

0 
1,000 
2,000 
3,000 
4,000 
5,000 

0 
1,000 
2,000 
3,000 
4,000 
5,000 

0 
1,000 
2,000 
3,000 
4.000 
5,000 

0 

Inch. 

0. 

.0011 
.0021 
.0034 
.0048 
.0069 

Inch. 
0. 

Inch. 

Ineh. 

• 

1 

.0011 

—  0.0011 

10,C80 
20,160 
30, 240 
40,320 
50,400 

0.0005 
.0017 
.0026 
.0038 
.0050 



"* 

—  .0004 

.0004 

10,080 
20,160 
30,240 
40,320 
50,400 

.0018 
.0030 
.0048 
.0061 
.0078 



.0016 

—  .0016 

10,080 
20,160 
30,240 
40,320 
50.400 

j 

—  .oooi 

.0012 

\ 

.0024 
.0036 
.0049 

::;:::::::::i:::: :*::  ■ 

—  .0001 

.0001 

i6,086 
20,160 
30,240 
40,320 
50,400 

.0021 
.0034 
.0049 
.0064 
.0079 

.0020 

—  .0016 

10,080 
20,160 
30.240 
40,320 
50,400 

1.000 
2,000 
3,000 
4,000 
5,000 

0 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 

0 
1,000 
2,000 
3,000 
4,000 
5,000 

0 
1,000 
2,000 
3.000 
4.000 
5,000 
6,000 
7,000 
A   (MM) 

—  .0001 
.0011 
.0022 
.0035 
.0048 

"—'.'oooi" 

.0001 

10,080 
20, 160 
30,240 
40,320 
50,400 
60,480 
70.560 
80,640 
00,720 

.0019 
.0036 
.0049 
.0065 
.0079 
.0090 
.  0109 
.0120 
.0144 
.0161 

1 

i 

1 

10U,8U0 

.0046 

—  .0046 

10,080 
20,160 
30,240 
40,320 
50,400 

—  .0029 

—  .0015 
.OOUO 

+  .0017 
.0034 

-  .0012 

.0012 

10,080 
20,160 
30, 240 
40, 320 
50,400 
60,480 
70,560 
80,  64U 

.0024 
.0035 
.0«50« 
.0061 
.0079 
.0105 
.0124 
.0138 
.OlM 
.0164 

.0029 

90, 720               9,  000 
100,  800             10.  000 



.0046 

0 

—  .0046 

:crc?v^T; 


i^yb.  8d/0 


f-  '^O'y-     — * 


't®.;® 


.J^&S 


JU. 


^^'•i©,, 


i5C»0 


\<1^ 


'%'% 


.^.^ 


A49<5^ 


,«^ 


^^  ^s^y  '^^  ^.^r 
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Applied  loads. 


Tension  loads. 


CoinpreMion  loads. 


I  I 

Total.       ^%^^!''''  Elongation. 


Pounds. 
10,080 
20,160 
30,240 
40,320 
50,400 


10,080 

20,160 

30,240 

40,320 

50,400 

60,480 

70,560 

80,640 

90,720 

100. 800 

no.  880 

120,960 

131,  iMO 

141,120 

151,200 

161,280 

171.360 

181,440 

101, 620 

201,600 


10,080 
20,160 
30.240 
40,320 
50,400 


30,240 
40,320 
50,400 
100.800 
201, 600 
211,680 
221,760 
231,840 
241,920 
252,000 
262, 080 
272,160 
282, 240 
292, 320 
302, 400 
312,480 
322, 560 
342, 720 
362, 880 
3a'l,  040 
4U3, 200 
423, 360 
443, 520 
463,680 
483, 840 
503,500 


Set. 


i   Compres-  ' 
sion.       ' 


Kemarks. 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 

0 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

0 
1,000 
2,000 
3.000 
4,000 
5.000 

0 
3,000 
4,000 
5,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26, 000 
27,000 
28,000 
29,000 
30,000 
31,000 
.  32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48.000 
49,960 


Inch. 


Inch. 


.0026 
.0037 
.0051 
.0065 
.0084 
.0108 
.0128 
.0141 
.0154 
.0165 
.0181 
.0194 
.0207 
.0221 
.0235 
.0250 
.0264 
.0279 
.0291 
.0307 


.0013 


Set. 


Inch. 

—  .0030 

—  .0016 
-f  .0001 

.0017 
.0034 


Inch. 


—  .0013 


.0101 


-  . 0101 

-  .  0()8:J 

-  .0068 

-  .0061 

-  .0028 

-  .0002 

-  . 0049 

.0049 

.0084 



.0112 

.0071 

.0197 

* 

.0312 

.0352 

.0373 

.0390 

.0412 

1 

.0432 

.0452 

.0471 

.0495 

:::;::::;:::';:::::::::':i 

.0E14 

! 

.0638 

1 ' 

.06 

1 

.07 

'            1 

.10 

1 

.16 

) 

.22 

.28 

.35 

.42 

1 

.53 



Scale  starts  off  plate. 


Tensile  strfngth. 


Fractured  plate  B  across  rivet  boles  iu  first  mid  second  row.     Appear- 
ance, silky. 

Maximum  stress  on  Joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch.  .  49,  960 

Tension  on  net  section  of  plate do 5.5, 030 

Compression  on  bearing  surface  of  rivets do 67, 490 

Shearing  on  rivets do 27, 030 

Efficiency  of  joint,  82.5  ])er  cent. 
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No.  9437. 

Gross  sectional  area  of  plate square  inches. .  15. 08 

Net  sectional  area  of  plate do 13. 88 

Bearing  surface  of  rivets do 10.45 

Shearing  area  of  rivets do 24. 15 

Gauged  length,  20''. 


Applied  load 8. 


Total. 


Pounds. 

15, 080 

30,160 

45,240 

60,320 

75,400 

90,  480 

105, 560 

120, 640 

135, 720 

150, 800 

165, 880 

180.960 

196,040 

211, 120 
226,200 
241.280 
256, 360 
271,440 
286.520 
301, 600 
316. 680 
331,760 
346, 840 
361, 020 
377,000 
392, 080 
407, 160 
422, 240 
437. 320 
452. 400 
467. 480 
482,560 
497, 640 
512,  720 
527,800 
542, 880 
557,  960 
673, 040 
588, 120 
603,200 
618,280 
633, 360 
640,000 


Per  square 


8qiifi 
iiici). 


In  gauged  length. 


Elongation.         Set. 


Kemnrks. 


Poundt. 

Inch. 

1,000 

0. 

2,000 

.0007 

3,000 

.0013 

4,000 

.0019 

5.000 

.0026 

6,000 

.0032 

7,000 

.0042 

8,000 

.0052 

9,000 

.0064 

10,000 

.0082 

11,000 

.0097 

12, 000 

.0113 

13,000 

.0120 

14,000 

.0149 

15,000 

.0165 

16.000 

.  0184 

17, 000 

.0199 

18,000 

.0217 

19,000 

.0230 

20.000 

.0248 

21.000 

.0267 

22,000 

.0278 

23,000 

.  0299 

24,000 

.0317 

25.000 

.  0337 

26,000 

.0363 

27.000 

.  0H86 

28,000 

.0408 

29.000 

.0441 

30.000 

.0479 

31,000 

.0557 

32,000 

.07 

33,000 

.09 

34,000 

.12 

35,000 

.16 

36,  000 

.19 

37,000 

.23 

38,000 

.26 

39,000 

.29 

40,000 

.33 

41,000 

.36 

42,000 

.41 

42, 440 

Inch. 
0. 


Initial  load. 


Scale  starts  off  rivet  heads  in  middle  row  of 
rivets  (row  of  3). 


.0068 


0408    , Scale  starts  off  pUte. 

.0235  ' 


Maximum  load  applied. 


Keenforce  plates  buckled,  allowing  joint  to  draw  from  tlie  holder 
jaws.    Test  discontinued.     Joint  not  fractured. 

The  jdates  were  drawn  down  in  width  to  2(V'.80  and  2(J".78,  thus 
showing  contractions  of  ".20  and  ".22  respectively. 

Maxi  m  u  m  « tress  o  n  jo  inf. 


Tension  on  gross  section  of  plate  ponnds  per  square  inch..  42,  440 

Tension  on  net  section  of  plate do 46, 110 

ComproBsicm  on  bearing  surface  of  rivets do 61,  240 

Shearing  on  rivets do 26,500 

Efficiency  of  joint,  71.1  per  cent. 
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Joint  No.  8508  tested  hot.    Temperature  about  410o  F. 
Joints  K  OS.  9436  and  9437  were  not  fi*actured.    Stresses  computed  and 
efficiencies  given  for  the  maximum  loads  which  were  reached. 
Figures  in  heavy-fiaced  type  denote  the  manner  of  failure. 
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EIVETEB  AHB  BOLTED  JOIHTS. 

These  joints  were  designed  and  prepared  by  the  Berlin  Iron  Bridge 
Company,  of  East  Berlin,  Conn.,  who  contributed  the  material  for 
testing. 


No.  9146. 
Marks,  B  1. 

y^  steel  plate,  f  steel  rivets. 
Punched  holes;  punch  \i**j  die  ^^'  diameter. 
Gross  sectioual  area  of  plat^,  3''.51  x  '^512  = 
Gauged  length,  6''. 


1.797  square  inches. 


Applied  loads. 


In  gnoged  length. 


Total. 


PoundM. 

500 

1,0"0 

1,500 

2,000 

2,500 

3,000 

4.000 

5,000 

8,000 

7,000 

9,00G 

9.000 

10,000 

11,000 

12,000 

13.000 

U,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

28.000 

28,000 

30.000 

82,000 

48,610 


"""^nX"  «>»»«^<» 


Poundi. 


28.990 


Ineh. 

0. 

.0003 
.0005 
.0007 
.0009 
.0010 
.0011 
.0012 
.0014 
.0019 
.0020 
.0022 
.0027 
.0029 
.0031 
.0038 
.0040 
.0045 
.0049 
.0053 
.0061 
.0069 
.0080 
.0091 
.0118 
.0181 
.0200 
.0211 
.0221 
.0241 
.0500 
.W20 


Set. 


Inch. 
0. 


Remarks. 


Initial  load. 


Tensile  strength. 


Sheared  the  rivets;  started  cracks  in  plates. 
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No.  9147. 

Marks,  B  2. 

J"  steel  plate,  |"  iron  rivets. 

Punched  holes;  punch  ^",  die  J"  diameter. 

Gross  sectional  area  of  plate,  3".50x ''.509=1.781  square  inches. 

Gauged  length,  6". 


Applied  loads. 


In  ganged  length. 


Total. 


Pounda. 
500 
1,000 
1.500 
2.000 
2,500 
8,000 
4,000 
6,000 
6.000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
U,00O 
15,000 
16.000 
17  000 
18.000 
10,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
32,000 
34,000 
46. 520 


Per  square 
incD. 


Pounds. 


26,120 


I 
Elongation.  I        Set. 


Inch. 

0. 

.0000 
.0001 
.0003 
.0005 
.0007 
.0009 
.0012 
.0016 
.0020 
.0023 
.0026 
.0028 
.0029 
.0032 
.0038 
.0040 
.0042 
.0047 
.0049 
.0062 
.0059 
.0061 
.0068 
.0072 
.0078 
.0085 
.0005 
.0107 
.0128 
.0182 
.0200 
.0217 
.0251 
.0710 


Inch. 
0. 


Remarks. 


Initial  load. 


Tensile  strength. 


Sheared  the  rivets;  started  cracks  in  plates. 
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1^0.  9148. 
Marks,  B  3. 

i''  steel  plate,  f ''  steel  bolts. 
Punched  holes ;  punch  -H",  die  J''  diameter. 

Gross  sectional  area  of  plate,  3".52  x  ".507 square  inches . 

Shearing  area  of  bolts/'. 73 diameter do... 

Gauged  length,  6''. 


1.785 
.837 


Applied  loads. 


Total. 


PotuuU. 
500 
1,000 
1,500 
2,000 
2,600 
3,000 
4,000 
6,000 
6,000 
7,000 
8.000 
9,000 
10,000 

37,890 


Per  sauare 
inch. 


Poundt, 


In  ganged  length. 


21. 110 
45,030 


Elongation. 

Set.        j 

Inch, 
0. 
.0002 

Inch. 
0. 

0008 

.0011 

.0016 

.0019 

.0009 

.0135 

.0220 

.0319 

.0518 

0690 

.1160 

RemarkH. 


Initial  load* 


Tensile  strength ;  sheared  the  bolts. 
Shearing  strength  of  bolts. 


No.  9149. 
Marks,  B  4. 

J"  steel  plate,  |"  iron  bolts. 
.   Punched  holes;  punch  +4",  die  J"  diameter. 

Oross  sectional  area  of  plate  3'^49  x ''.509 square  inches . 

Shearing  area  of  bolts  ^.73  diameter .do... 

Gauged  length,  6''. 


1.776 
.837 


AppUed  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
incb. 

Set. 

Pounds. 
600 
1,000 
1,500 
2,000 
2,500 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 

83,200 

Pounds. 

Inch. 

0. 

.0009 
.0048 
.0120 
.0182 
.0240 
.0750 
.0820 

Inch. 
0. 

Initial  load. 

Tensile  strength;  sheared  the  bolts. 
Shearing  strength  of  bolts. 

.0925 
.1005 
.1091 
.1142 
.1200 

/     18,600 
\     89.660 
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No.  9150. 
Marks,  B  9. 

i"  steel  plate,  J''  steel  rivets. 
Punched  holes;  punch  -fi'',  die  i'*  diameter. 
Gross  sectional  area  of  plate,  5"  .47  x  ".494  =  2.702  square  inches. 
Gauged  length,  6". 


Applied  loads. 


Total. 


Pounds. 
5U0 
1,000 
1.500 
2,000 
2,500 
8,000 
4,000 
5,000 
6.000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
16,000 
18.000 
20,000 
22,000 
24,000 
26.000 
28,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44.000 
46,000 
48.000 
50,000 
79,960 


i  Per  eqiiare 
j       iuch. 


Pound9, 


29,500 


In  gauged  length. 


Remarks. 


Elongation.        Set. 


Ineh. 
0. 

.0000 
.0000 
.0001 
.0001 
.0001 
.0002 
.0002 
.0005 
.0007 
.0009 
.0010 
.0012 
.0014 
.0016 
.0018 
.0021 
.0024 
.0030 
.0034 
.0040 
.0047 
.0055 
.0061 
.0077 
.0092 
.0121 
.0160 
.0178 
.0190 
.0200 
.0212 
.0241 
.0275 
.0480 


Ineh. 
0. 


IniUal  load. 


Tensile  strength. 


Sheared  the  rivets. 


C^Vae,  9/iSO  ^^itu^P/^/, 


^'^^      ^"-^      ^^""^^ 


fy/hts.  ^/efJi  %^P/t^i^. 


^2^ ^z:>> r^. 
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No.  9151. 
Marks,  B  10. 

i"  steel  plate,  |"  iron  rivets. 
PaDcbed  holes;  pancb  |i",  die  J''  diameter. 
Gross  sectional  area  of  plate,  5'^45x ''.495=2.698  square  inches. 
Gauged  length,  6''. 


AppUed  loads.        :      In  gauged  length. 

Bemarka. 

Total. 

^^\^^\mongs^tion:       Set. 

Pounds. 
600 
1,000 
1,500 
2,000 
2,500 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28.000 
30.000 
32,000 
34,000 
36,000 
38,000 

Pimndt. 

Inch.             Inch. 
0.                   0. 

Initialload. 
Tensile  strength. 

.0000 
.0000 
.0001 
.0001 
.0002 
.0003 
.0005 
.0006 
.0008 
.0009 
.0010 
.0011 
.0011 
.0013 
.0015 
.0017 
.0021 
.0023 
.0027 
.0030 
.0035 
.0040 
.0045 
.0052 
.0060 
.0071 
.0085 
.0110 
.0160 
.0171 
.0188 
.0200 
.0440 

............ 

40,000 
42,000 
44,000 

46,000 

48,000 

65,600 

24,310 

Sheared  the  rivets. 
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1^0.  9162. 
Marks,  B 11. 

i"  steel  plate,  f "  steel  bolts. 
Panched  holes;  panch  +J",  die,  I"  diameter. 

Gross  sectional  area  of  plate,  5"A7  X  ''.495 square  inches . 

Shearing  area  of  bolts,  *'.73  diameter do... 

Oaaged  length,  6''. 


2.708 
1.255 


Applied  loads. 

In  gauged  length. 

Total. 

Poundi. 
500 
1,000 
1,600 
2,000 
2,500 
8.000 
4.000 
6.000 
6,000 
7,000 
8.000 
9,000 
10,000 
11,000 
12,000 
13.000 
14.000 
16,000 
18,000 
20,000 

''•inT'^^l-g'tion. 

Set. 

Bemarka. 

Pound4. 

Ineh, 

0. 

.0001 
.0003 
.0004 
.0008 
.0040 
.0065 
.0140 
.0240 
.0380 
.0468 
.0678 
.0842 
.0915 
.0970 
.1021 
.1075 
.1160 
.1250 
.1328 

Inch. 
0. 

Initial  load. 

Tensile  strength. 
Shearing  strength  of  bolts. 

(       21.iA0 

"•lao    ^     i^;a,-5 

. 

Sheared  the  bolts. 
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No,  9153, 

Marks,  B  12. 

i"  steel  plate,  f "  iron  bolts. 

Fancbed  boles;  pancb  ^'',  die  i'^  diameter. 

Gross  sectional  area  of  plate,  5''.50  X  ''.491 

Shearing  area  of  bolts,  ^^73  diameter 

Gauged  lengtb,  6". 


.  square  inches . .  2. 700 
do....  1.255 


Applied  loads. 


In  gmaged  length. 


Total.     [^•^^•"lElongation. 


Pounds. 
500 

Poundt. 

1,000 
1,600 
2,000 
2,  .'MO 
3  000 

4,000 
5,000 
6,000 

7,000 
8,000 
0,000 
10,000 
11.000 

12,000 

13,000 

•  14. 000 
16,000 
18,000 

20,000 

22,000 
24,000 

26.000 

48,850 


18,000 
38, 020 


Jnek. 

0. 

.0000 
.0001 
.0003 
.0007 
.0010 
.0018 
.0041 
.0068 
.0100 
.0142 
.0191 
.0240 
.0319 
.0300 
.0461 
.0515 
.0614 
.0775 
.0880 
.0988 
.1080 
.1241 


Keiuarks. 


Set. 


Ineh. 
0. 


Initial  load. 


.  I  '^Dsile  strength. 

.  I  Shearing  strength  of  bolts. 


Sbeared  tbe  bolts. 


r^A 


l*Sw 


A>0*'^»< 


;»  Xfn.fr*  -tn^.x. 


y^^        ^^JTrtT*  »**»*»r-v«.        -**«, 


W           4 

1 

lx.tiai'imd. 

*w 

,    » -^-^  

1       4  y/r     ,,, 

,  va; 
,  w^ 

V//7 

.U,.\ 
.V#.2 

.v.. 4 

.'//.4 

,*0flf9 

,t0ffA 
.V>44 
.t0/7t 
.VMH 
,0110 

.oi:j4 
.oino 

.0172 
.OIM 
.ff2fJ0 
.ci2r)4 
.0212 
.0221 
.0231 
.0241 

.0242 

/      .oaio 

\        .0440 
.040ri 
.Oft.TO 
.0610 

:      <  y/.       

4   //.       

r //,     ,, 

.      *  VA      

1     *  //» 
•    1,  •//# 



;2  '//» 

r<  '^/i 

i«  //; 

1^  'i^# 



f*  v/» 

1      |i?  V^i        

1     »/  '/I'* 
1      24  '/^l 

'      y»  '^^1     . . , , 

2*  '/'^z 

V;  '^y»         

m  'f^i 

M  "'I'f 

'/A  '/»*;      

M  'y*'* 

** 

^>,  '^itl 

42  (i^itt 

ii,(Httt 

44,  iM0$ 

44,  Mifl 

.  .#..«««.... 

M,  MfO 

ra,  mi 

H,  inm 



tA.  tm 

M.OOO 
Wi.  MJO 
48.000 

44. 0(Hf 
100.  lUO 



..,, 

'.'.','//.'.'//.'/, 



81.430 

TansUa  ttmigth 

HIii^tmMl  the  rivets. 


<J7yb*y.  &/*^^  ^He.  «9/*^«^  - 


-^ 


"^^ZP — V,.^       Vw^       v^^      ' 


^^Ya^.  ^/^e  %r  &/,fy. 


"mn — CCD — nrr 
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No.  9156. 
Marks,  B  18. 

i"  steel  plate,  If"  iron  rivets. 
Punched  holes;  punch  fj,  die  J"  diameter. 

Gross  sectional  area  of  plate,  G'^94  x  '^498  =  3.456  square  inches. 
Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  sqnare 

Elongation. 

Set. 

Pounds. 

500 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

Pounds, 

Inch. 

0. 
.0000 
.0000 
.0001 
.0002 
.0003 
.0004 
.0006 
.0007 
.0009 
.0010 
.0010 
.0011 
.0012 

Inch. 
0. 

• 

.0014 

.0016 
.0018 
.0020 
.0022 
.0026 
.0030 
.0032 
.0087 
.0040 
.0044 
.0048 

18,000 



20,000 
22,000 
24,000 
26,000 
28,000 

80,000 

32, 000 

84.000 

36,000 

.0054 

38,900 

.0062 
.0008 
.0075 
.0085 
.0098 

40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
64.000 
56,000 
58,000 
60,000 
62,000 
64,000 

.0125 
.0172 
.0182 
.0192 
.0201 
.0218 
.0530 

1 

.0580 
.0629 
.0688 



Tensile  strength. 

66,000 

91,400 

26,450 

Sheared  the  rivets. 
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BIVETED   AND   BOLTED   JOINTS. 
No.  9156. 


Marks,  B  19. 

A"  steel  plate,  f "  steel  bolts. 

Punched  holes;  punch  if",  die  f "  diameter. 

Gross  sectional  area  of  plate,  7"  X  ".498 square  inches..  3.^ 

Shearing  area  of  bolts,  ''.73  diameter do....  i.t)<4 

Gauged  length,  6". 


Sheared  the  bolts. 
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No.  9157. 
Marks,  B  20. 

J"  steel  plate,  f "  iron  bolts. 
Punched  holes;  punch  |f",  die  |"  diameter. 

Oto88  sectional  area  of  plate,  6".92  x  ".512 square  inches.. 

Shearing  area  of  bolts,  ^'.73  diameter do 

Gauged  length,  6". 


3.543 
1.674 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Tot...  r»,»r" 

Pounds,       Poundt. 
500     

Elongation. 

Inch. 
0. 

.0000 
.0001 

'        Set. 

Iiuh. 

0. 

Initial  load. 

Tensile  Htrength. 
Shearing  strength  of  bolts. 

1  000    ' 

2  000             

3  000      

.0003 
.0008 
.0032 
.0073 
.0290 

4  000      

5*000       

6  000      

7  000     

8,000     

.0470 

g  000    j 

.0600 
.0650 
.0738 
.0835 
.0880 
.0935 
.0»70 
.HK)0 
.1070 
.1112 
.1173 
.1238 
.1290 
.1355 
.1418 

10000    1 

11,000    1 

12  000    1 

lalooo  ' 

14  000    1 

15*  000     ! 

16, 000      

18,000    1 

20, 000    1 

22.000     

24, 000      

26,000     

28, 000     

30,000    1 

1 

Sheared  the  bolts. 
H.  Doc.  131 — 
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No.  9158. 
Marks,  B  5. 

f "  steel  plate,  f "  steel  rivets. 
Punched  boles;  imnch  |J",  die  J"  diameter. 

Gross  sectional  area  of  web  plate,  4".08  X  ".745 square  inches. 

Net  sectional  area  of  web  plate,  2".39  X  ".745 do... 


3.040 
1.780 


Gauged  leugtb,  6". 


Applied  loads.        |      In  ganged  length. 


T"fl-     |^'^„T'"'k'<>»««"«"'- 


Pounds, 
500 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,U00 
8,000 
0,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
18,000 
20,  COO 
22,000 
24,000 
26.000 
28,000 
30, 000 
32, 000 
34.000 
36,000 
38,000 
40,000 
42,000 
44.000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
80,800 


Pounds, 


29,540 


Inch.  I 
0. 

.0000  . 

.0000 

.0001  . 

.0C02  1. 

.01M)3  . 

.0004  I. 

.0005  . 

.0006  '. 

.0008  . 

.0009  ,. 

.0010  - 

.0010  . 

.0011  ;. 

.0011  I. 

.  0012  ! . 

.  0012  . 

.0015  ,. 

.0017  . 

.0020  I. 

.0021  I. 

.0024  L 

.  0026  . 

.0028  . 

.0032  . 

.0045  L 
.0001 
.0070 

.')079  ,. 

.0086  !. 

.0091  '. 

.0098  |. 

<0102  . 

.0111  ;. 

.0120  I. 

.0129  1. 

.0143  I. 

.0228  ;. 

.0412  |. 

.0445  ;. 

.0493  |. 

.0530  . 

.0580  :. 

.0621  '. 


IU«1       I. 
I«7(l      I  - 


Kemarks. 


Set. 


Inch. 
0. 


Initial  load. 


Tensile  strength. 


Fractured  web  plate. 
Granular. 


Maximum  stress  onjaini. 


Tension  on  gross  section  of  plate pounds  per  square  inch . .  29, 540 

Tension  on  net  section  of  plate do ... .  50, 450 


^TToif,  ^A^«5'  %,  &/*^&. 


-ill. 


K7yb*s,  &/^0  '^a  &/S/. 


\%\l 
C&.K  i-,0.5 


.^ilJL" 


ii 


4-  %3  ^ 


JL 
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Ko.  9159. 
Marks,  B  6. 

f "  steel  plate,  f "  iron  rivets. 
Punched  holes;  punch  H",  die  J"  diameter. 

Gross  sectional  area  of  web  plate,  4''.08x  ".745=3.040  square  inches. 
Gauged  length,  6". 


Applie 
Total. 

d  loads. 

Per  souare 
inch. 

rou7ids. 

In  gauge 
Elongation. 

Inch. 

0. 

.0000 
.0001 
.0002 
.0003 
.0004 
.0004 
.0005 
.(K)06 
.0006 
.0007 
.0007 

d  length. 

Set. 

Inch. 
0. 

Remarks. 

Pounds. 
500 
1,000 
2,000 
3,  000 
4,000 
5.000 

Initial  load. 

h 

6,000 
7, 0150 
8.000 

9,000 
10, 000 

J  1.000 

12,000 

.0008 
.0008 
.0009 
.0010 

13,  OlH) 

14,000 

15,000 

16.000 

.0012 
.0014 
.0016 
.0018 
.0019 
.C021 
.0024 
.0027 
.0036 

18.000 

20.000 

22,000 

24, 0  0 

26,  000 

28, 000 

30, 000 

32,000 
34,000 
36,000 
38.000 
40,000 
42, 000 
44,  000 
46. 000 
48, 003 
50. 000 
52. 000 

.0050 

.0060 
.0069 
.0076 
.0084 
.0088 

:::::::::::: 

.0093 
.0098 
.0107 
.0119 
.0138 
.0161 
.  0229 
.  0420 
.0446   • 
.0494    • 
.  0543 
.0576 



54.000 

:::::::::::-. 

56,000 

58,000 
60,000 

62,000 

64,000 

66,000 



68, 000 

70,000 

.0631 

90,200 

29.870 



Tensile  strength.                                                    j 

Sheared  the  rivets. 
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No.  9160. 


Marks,  B  7. 

4"  steel  plate,  f "  steel  bolts. 

runched  holes;  pimcli  fg'',  die  J''  diameter. 

Gross  sectional  area  of  web  plate,  4".02  x  ".743 square  inches..  2.987 

Shearing  area  of  bolts,  ".73  diameter do 1.674 

Gauged  length,  6". 


Applied  loads. 


Per  square  ,1 


In  gauged  length. 


Totel.      ^"^jj^**'*' Elongation. 


JOU 
1,000 
2,000 
3,000 
4,1)00 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11, 000 
12.000 
13,000 
14,000 
15, 000 
16, 000 
18, 000 
20,000 
22,000 
24,000 
20,  000 
28, 000 
30,000 
32,000 
34.000 
36,000 
38. 000 
40,000 
42, 000 
44, 0(H) 
46.000 
48.000 
50,000 

59,900 


PoundM. 


Inch. 

0. 

.0000 
.0011 
.0700 
.  0739 
.0855 
.1030 
.1170 
.  1212 
.1280 
.1322 
.1371 
.  1412 
.1452 
.1500 
.1550 
.1610 
.1699 
.1765 
.1823 
.1880 
.1940 
.2000 
.205S 
.2125 
.  219() 
.  2250 
.2315 
.2380 
.2450 
.  2520 
.2583 
.2650 
.2723 


Remarks. 


Set. 


Inch. 
0. 


Initial  load. 


f      20. 050 
\      35, 780 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  bolts  in  one  plane. 
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^O.  9161. 
Marks,  B  8. 

i"  steel  plate,  f"  iron  bolts. 
Punched  holes;  punch  -}-5",  die  J"  diameter. 

Gross  sectional  area  of  web  plate,  4". 05  X  ".745 square  inches .     3. 017 

Shearing  area  of  bolts,  ".73  diameter do....  1.674 

Gauged  length,  6". 


I        Applied  loads. 


In  gauged  length. 


TOUI.     l^«,.X"l 


Poundi, 
600 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12.000 
13, 000 
14,000 
15, 000 
16, 000 
18,000 
20.  000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34.000 
:{Q.  000 
38,000 
40.000 
42.000 
44,000 
46,000 
48,000 
50,000 

64,300 


Pounds. 


1/      18, 000 
I      32, 440 


Elongation 


Inch. 

0. 

.0000 
.0001 
.0001 
.0005 
.0007 
.0013 
.0028 
.0072 
.0119 
.0170 
.0211 
.0229 
.0251 
.0281 
.0330 
.0410 
.0518 
.0580 
.0631 
.0690 
.0743 
.  0805 
.0876 
.0936 
.1018 
.1110 
.1200 
.1266 
.1363 
.1440 
.1552 
.leJ55 
.1760 


Set. 


Tnch. 
0. 


Remarks. 


Initial  load. 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts  in  both  planes. 
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No.  9162. 
Marks,  B  13. 

3"  steel  plate,  J''  steel  rivets. 
Punched  holes;  punch  fj'',  die  J"  diameter. 

Gross  sectional  area  of  web  plate,  6  ''.00  x  ".748  =  4.488  square  inches. 
Gauged  length,  6". 


Applied  loads. 


In  gauged  length. 


Total.      ^®^in2h*™  lElongatlon.i        Set. 


Remarks. 


I 


Pounds. 
500 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0.000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,0^)0 
26.000 
28,000 
30.000 
32.000 
34,000 
36.000 
38,000 
40,000 
42,000 
44,000 
46.000 
48. 000 
50.  POO 
52, 000 
54,  000 
56,  000 
58.000 
60.000 
62, 000 
04,  000 
66,000 
08.000 
70,000 
72,000 
74,000 
76,000 
78,000 

Pounds. 













80.000 

139,  SCO 

31,040 

Incfi.  I        Inch. 

0.  I       0. 

.0000      

.(KHJl     I 

.0001      

.0001     I 

.  0002     I 

.0003    I 

.0004     I 

.0004     I 

.0006    I 

.0006    ; 

.0008    ; 

.0009    I 

.0010    , 

.0012    , 

.0014      

.0015    i 

.0017    I 

.0019    I 

.0021     I 

.0024     

.0027      

.oo:<r>    , 

.0060     , 

.0065    ' 

.0071     1 

.0075    ! 

.0078    ;... 

.0085    I 

.0090     I 

.0100    i 

.0121      

.0138      

.0151      

.0163      

.0176      

.0182      

.0189    I 

.0198    

.0201      

.0200     ' 

.0242      

.0318     I 

.oa.'jo   I 

.0380     I 

.0430     I 


Initial  load. 


Tensile  strength. 


Sheared  the  rivets. 


c7>&cr.  ^/S/t  %  &/en3 


70^ 


^^"^     -^"^     ^-^ 


"^=7 ^3? KZ^ 


M. 


tJro^s.  ^/^^"^^^p/e^ 


^ 


<^% 


«-<^-» 


^ 


iLjj    lUD — cor 
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No.  9163. 
Marks,  B  14. 

I''  steel  plate,  J"  iron  rivets. 
FuDched  holes;  punch  |f",  die  g"  diameter. 


Oross  sectional  area  of  web  plate,  6' 
Gauged  length,  6". 


.10  X  ".742=4.526  square  inches. 


Applied  loads. 


In  gauged  length. 


Total. 


Pounds. 
SOU 
1,000 
2,000 
3,000 
4,000 
5,000 
8,000 
7,000 
8,000 
9.000 
10,000 
12,000 
14.000 
16.000 
18,000 
20,000 
22.000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48, 000 
60,000 
52,000 
54.000 
56,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
80,000 
129,100 


Per  square ' 


1^"  El«ng.Uou. 


Pofindg. 


I        28.520 


Inch. 

0. 
.0000 
.0001 
.0001 
.0003 
.0004 
.0005 
.0005 
.0006 
.0006 
.0007 
.0008 
.0009 
0010 
0010 
.0011 
.0012 
.0013 
.0014 
.0014 
.0015 
.0016 
.0018 
.0020 
.0022 
.0022 
.0023 
.0024 
.0020 
.0030 
.0060 
.0066 
.0070 
.0075 
.0081 
.0085 
.0090 
.0093 
.0096 
.0101 
.0110 
.0118 
.0125 
.  01.13 
.0171 
.0199 
.0218 
.0345 
.0380 


Set. 


Remark  H. 


Inch. 
0. 


Initial  load. 


Tensile  strength. 


Sheared  the  rivets. 
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No.  9164. 
Marks,  B  15. 

.  3"  steel  plate,  f "  steel  bolts. 
Punched  holes 5  panch  |J",  die  J"  diameter. 

Gross  sectional  area  of  web  plate,  6".03  X  .748 square  inches . . 

Shearing  area  of  bolts,  ".73  diameter do 

Gauged  length,  6". 


510 
511 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  Bonare 
incD. 

Elongation. 

Set. 

Poundt. 
500 

Poundt. 

Inch.       1       Inch. 
0.                   0- 

Initial  load. 

The  nuta  were  not  screwed  down  very 

Tensile  strength ;  sheared  the  bolts. 
Shearing  strength  of  bolts. 

hard. 

1,000 

............ 

.0000 
.0000 
.0001 
.0OU2 
.0005 
.0160 
.0201 

.02:w 

.0269 
.0290 
.0356 
.0400 
.0431 
.0465 
.0495 
.0534 
.0590 
.0659 
.0719 
.0766 
.0810 
.0852 
.0900 
.0933 
.0972 
.1017 
.1060 
.1109 
.1160 
.1212 
.1255 
.1310 
.1355 
.  13i)0 
.1456 
.1490 
.  LWl 
.1565 
.1610 
.1650 

2.000 

3  000 



4,000 
5,  UOO 

6.000 

7,000 

8,000 
9,000 

10.000 
12,000 
14,000 
16,000 
18,000 

20,000 



22,000 

24,000 

26,000 

28,000 

30.000 



32.000 

34,000 

30.000 



88,000 

40,000 

42,000 



44,000 
40, 000 

48.000 

60,  COO 

52.000 

54,000 

56,000 

58,000 



60,000 



62,000 

64,000 

66,000 

68,000 

7U,000 

r     25. 01U 

112,800    1^      ii;^ 

. 

1 
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No.  9165. 
Marks,  B  16. 

f "  steel  plate,  f "  iron  bolts. 
Punched  holes;  punch  fj'',  die  J"  diameter. 

Gross  sectional  area  of  web  plate,  5".93  X  ".747 square  inches . . 

Shearing  area  of  bolts,  ".73  diameter .do 

Gauged  length,  6". 


4.430 
2.511 


Applied  loads. 


In  gauged  length. 


Total. 


'  Per  square 
I       incli.       i 


Pounds. 
500 

1,000 

2.000 

3,000 
.    4.000 

5,000 

6, 000 

7,000 

8,000 

0,000 
10,000 
12,  000 
14,  000 
16,  000 
18,000 
20,000 
22.000 
24,000 
26,  OCO 
28,000 
30,000 
32.000 
34,000 
36.000 
88,000 
40,000 
42,000 
44, 000 
46,000 
48,000 
50,000 
52,000 
54.0U0  1. 
56,000  ;. 
58.000  ' 
60,000   . 
62.000  I. 
64,000  I. 
66,000  {. 
68,000   . 
70,000  |. 

78,500  I 


Pounds. 


Elongation.; 

Set. 

inc.      ' 

0.             1 
.0000     |. 

Inch. 
0. 



.0000     1 

Remarks. 


17.720 
31,260 


.0001 
.0002 
.0001 
.0006 
.0010 
.0012 
.0150 
.0199 
.0325 
.0364 
.0480 
.0522 
.0559 
.0580 
.0622 
.0675 
.0719 
.0760 
.0820 
.0889 
•  .0940 
.1002 
.1051 
.1117 
.1180 
.1220 
.1290 
.1322 
.1380 
.1420 
.1480 
.1540 
.1600 
.1652 
.1721 
.1772 
.1830 
.1900 


Initial  load- 

The  nuts  were  screwed  down  hard. 


J  Tensile  strength;  sheared  the  bolts. 
.    Shearing  strength  of  bolts. 
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No.  9166. 
Marks,  B  21. 

f  steel  plate,  J"  steel  rivets. 
Punched  holes;  punch  ||",  die  ^"  diameter. 

Gross  sectional  area  of  web  plate,  8".04  X  ".753 square  inches..  6.054 

Net  sectional  area  of  covers,  7.196  X  .716 do 5. 152 


Gauged  length,  6". 


Applied  loads. 


In  ganged  length. 


""'toX^iE'*"**"-" 


Founds. 
500 
1,000 
2,000 
3,000 
4,000 
5,000 
«.000 
7,000 
8,000 
9,000 
10.000 
12,000 

Pounds. 





14,000 

16,000 

18,000 

20,000 

24,000 
28,000 



32  000 

36.000 

40,000 

44,000 

48.000 

52, 000 

:::::::::::: 

56  000 

60,000 

64,000 

68,000 
72, 000 

76,000 
80, 000 
84.000 
88,000 
92.000 
96.000 
100,000 
104, 0(10 
108,  000 



112, 000 

116,000 

120,000 

124,000 

128,000 

132,000 

175,  iOO 

28,070 

Set. 


Tneh. 
0. 
0000 

Inch. 

0. 

.0000 

.0000 

0000 

.0000 

.0000 

.CKMX) 

.0000 

.0001 

.0001 

.0002 

.0002 
.0004 
.0005 
.0006 
.0009 
.0011 
.0012 
.0015 
.0020 
.0028 
.0068 
.0072 
.0084 
.0093 
.0100 
.0115 
.0122 
.0130 
.0140 
.0151 
.0160 
.0175 
.0190 
.0203 
.0224 
.0241 
,0278 
.0310 
.0353 
.0390 
.0424 
.0480 

Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  covers  through  outside  rivet  holes.    Granular. 

Maximum  Btress  on  joint. 

Tension  on  gross  section  of  plate poands  per  square  inch . .  28,970 

Tension  on  net  section  of  covers do 34,040 


*7rb&.  a/ee  \  &/e7. 


r^ 


O  O^  Ot  o 


^    7^ >^     ^-^ 


"^c? — v^      "^^      K^ 


1.^00^.  &/&S^%^,9/t^0^ 


-tr:^ — <c^ ^rrji r-N 


j^ 
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No.  9167. 
Marks,  B  22. 

I"  steel  plate,  f "  iron  rivets, 
tunched  holes;  panch  |f",  die  J"  diameter. 

Gross  sectional  area  of  web  plate,  7".99  x  ".745  =  5.952  square  inches. 
Gauged  length,  6". 


Applied  loads. 


In  gauged  length. 


ToUl. 


Pounds. 

500 

1,000 

2,000 

8,000 

4,000 

5,000 

0,000 

7,000 

8.000 

9,000 

10,000 

12,000 

14,000 

16,000 

18, 000 

20,000 

24,000 

28,  (MH) 

82,000 

30,000 

40,000 

44,000 

48,000 

52,000 

56,000 

60,000 

64.000 

G8.000 

72, 000 

7G, UOO 

80, 000 

84,  (K)0 

88. 0(H) 

92.  000 

90,  (MO 

10(1,000 

104,  000 

108,  000 

112,  000 

116.000 

120,  000 

124,000 

128,000 

132,000 

169, 480 


Per  square 


JnX"  Elong.tion. 


Pounds, 


Inch. 
0. 

.0000 

.0000 

.0000 

.0000 

.0001  I.. 

.0001  ;., 

.0001  . 

.0001  ., 

.0002  i.. 

.0002  I. 

.0002  1. 

.0003  '. 

.C004  '. 

.0000  . 

.0008  ;. 

.0009  . 

.0011  '. 

.0013  |. 

.0016  I. 

.0018  !. 

.0021  . 

.0037  . 

.0042  I. 

.0052  L 

.  0081  . 

.0088  |. 

.0092  i. 

.0099  . 

.0107  I. 

. 0210  . 

.0210  :. 

.0222  i. 

.0233  . 

.0249  . 

.0270  - 

.0318  . 

.  0350  . 

.0375  |. 

.0406  . 

.0440  . 

.0482  |. 
.0528 
.0577 


Kemarks. 


Set. 


Inch. 
0. 


Initial  load. 


j       28,470    ; I ,  Tcnaile strength. 


Sheared  the  rivets.    Started  crack  in  one  hole  in  cover. 
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No.  9168. 
Marks,  B  23. 

I"  steel  plate,  f "  steel  bolts. 
Punched  boles;  punch  |4",  die  J"  diameter. 

Gross  sectional  area  of  web  plate,  8". OOx". 747 square  inches..  5.976 

Shearing  area  of  bolts,  ".73  diameter do 3. 348 


Applied  loads. 


In  gauged  length. 


Pound*. 
500 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
12,000 
13,000 
14,000 
16,000 
18,000 
20.000 
24,000 
28,000 
32,000 
36,000 
40,000 
44,000 
48.000 
52,000 
56,000 
60,000 
64,000 
68,000 
72,000 
76,000 
80.000 

140,100 


Total.       ^^^^^h""^  Elongation.l        Set. 


Remarks. 


Pounds. 


23.440 
41,840 


Inch. 

0. 

.0000 
.0000 
.0001 
.0001 
.0001 
.0002 
.0004 
.0005 
.0006 
.0008 
.0012 
.0298 

.oa27 

.ai72 
.0435 
.0481 
.0518 
.0669 
.0727 
.0800 
.0870 
.0942 
.1039 
.1120 
.1200 
.1260 
.1318 
.1381 
.1440 
.1500 
.1573 


Jneh. 
0. 


Initial  load. 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. ' 
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No.  9169. 
Marks,  B  24. 

3"  steel  plate,  f "  iron  bolts. 
Punched  holes;  punch  jj",  die  J"  diameter. 

Groes  Beotional  area  of  web  plate,  8".06  x  ".746 square  inches . .  6. 013 

Shearing  area  of  bolts/'.TS  diameter do 3.348 

Gauged  length,  6". 


Applied  loads. 


Ill  gauged  length. 


Total. 


Pounds. 
500 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9,000 
10.000 
12,000 
14,000 
15.000 
16,000 
17,000 
18, 000 
20,000 
24,000 
28,000 
32,000 
36,000 
40.000 
44.000 
48,000 
52. 000 
56,  000 
60,000 
64,000 
68,000 
72,000 
76,000 
80,000 

114,200 


'''iifci;!*"  Elongation., 


Remarks. 


Fminds. 


Inch, 

0. 

.0000 
.0000 
.0000 
.0000 
.0001 
.0001 
.0003 
.0004 
.0005 
.0006 
.0008 
.0010 
.0014 
.0020 
.0042 
.0059 
.0063 
.0201 


18,990 
34,110 


Inch. 
0. 


Initial  load. 


.0453 
.0611 
.0729 
.0819 
.0912 
.0991 
.  1050 
.1131 
.1180 
.1258 
.1315 
.1400 
.1475 


Tensile  strength. 
Shearing  strength  of  bolta. 


Sheared  the  bolts. 
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No.  9380. 
Marks,  T  3. 

3"  steel  plate,  |"  iron  rivets. 
Punched  holes;  punch  -H",  die  f  diameter. 


Gross  sectional  area  of  plate,  5' 
Gauged  length,  2G' 


.99  X  ".717=4.29  square  inches. 


Applied  loads. 


la  gauged  length. 


Total.     l^«^^"^'«jEloiigation.|        set. 


Pounds. 
500 
1,000 
1,500 
2,000 
2,500 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14, 000 
15.000 
16,000 
17,000 
18,000 
19,000 
20,  000 
21, 000 
22,000 
23, 000 
24,000 
25.000 
26.  OUO 
27, 000 
28,000 
29,000 
30,000 
31.000 
32.  (H)0 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47.000 
48,000 
49.000 
50,000 
51.000 
52, 000 
53.  000 
54,000 
55,000 
56,000 
57,000 

.ns.ooo 

59,000 
60,000 
61,000 
62,000 
63,000 


Pounds. 


Inch.  \       Inch. 

0.  I   0. 

.0003  , 

.0002  

.0003  i 

.0003  i 

.0004  I 

.0005  , 

.0000  

.0007  , 

.0009  I 

.0010  

.0011  I , 

.0013  ' 

.0014  i 

.0015  

.0017  I 

.0019  

.0020  I 

.0022  

.0024  I 

.0023  , 

.  0026  

.0028  I    .0002 

.0030   , 

.0031  

.0033  

.0034  

.0035  

.00,38  I 

.0039  i 

.0040  I 

.0042  

.0044  ,     .0003 

.0045  I 

.0046  

.0048  , 

.0049  

.0060  , 

.0052  

.0054  

.0056  , 

.0058  I 

.0060  I    .0003 

.0062  I 

.0064  

.0066  I 

.0068  I 

.0070  I 

.0072  I 

.0074  I 

.0076  I  

.0078  I , 

.0079      .0004 

.0080 

.0082  

.0084  ! , 

.0086  I 

.0088  i 

.0090  I 

.0091  

.0003  I 

.0095  ' 

.0097  I    .0005 

.0100  ' 

.0102  I 

.0105  , 


Remarks. 


Initial  load. 


UTo.  ^9i9SO. 


Jl^ 


^        .......           ,.     .     -.. 

ooooocfoooooo; 

1 

^  ^^'^  ^^^^^^^^^ 

r-^r^r-^r-^^r--.r-^r^r-^^r^r^  ^                                         1 

cr/h.  0x3Sf 


A^ 


.^ 


^-^ 


II  II I L  lilt  II  iL  \\\\  II  u  11 11  lilt  mi  11  a  li  iL  ill  I  11 
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Applied  loads. 


TotaL 


Pounds. 
64,000 
65,000 
66,000 
67,000 
68,000 

6e,ooo 

70,000 
71,000 
72,000 
73,000 
74.000 
75,000 
76,000 
77,000 
78,000 
70.000 
80,000 
81,000 
82.000 
83,000 
84,000 
85,000 
86,000 
87,000 
88.000 
89.000 
90.000 
91.000 
02,000 
93,000 
94,000 
95,000 
96.000 
97,000 
08,000 
90,000 
100,  ( 00 
120.000 
123,000 
1:H),  000 
140,  000 
150.000 
160.000 
109,900 


Per 


r  souare 
incfu. 


Id  ganged  length. 


Pound*. 


Blongstion. 


Inch. 
.0107 
.0109 
.0111 
.0113 
.0115 
.0117 
.0119 
.C121 
.0124 
.0126 
.0128 
.0130 
.0132 
.0135 
.0138 
.0140 
.0144 
.0150 
.0155 
.0157 
.0160 
.0103 
.0166 
.0170 
.0173 
.0178 
.0185 
.0189 
.0260 
.0262 
.0265 
.0270 
.0274 
.0280 
.0284 


Set. 


Inch. 


.0009 


.0020 


.0042 


.0113 


0301 

.0141     < 

.04 

.06 



.13 

1 

1         .21 

30 

1 

Scale  started  off  plalo. 


39.600  Tensile  strength. 


Sheared  the  rivets. 
plate. 


Started  a  fracture  at  sides  of  first  hole  in  the 
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Marks,  T  4. 

f "  steel  plate,  f "  irou  bolts. 

Punched  holes  5  punch  H",  die  J"  diameter. 

Gross  sectional  area  of  plate,  5".95  X  ".717 square  iDcbes. 

Shearing  area  of  bolts,  ".61  diameter do... 

Gauged  length,  26''. 

Applied  loads.  In  gaug:ed  length.      I 


4.27 
3.50 


Total.      ^^'j^jr™  Elongation.        Set. 


Remarks. 


Pounds.  ]*ounds.    ' 

500      1 

1,000      1 

1,500      ' 

2,00;)      

2.5U0 I 

3,000      ' 

4,000      ' 

5,000      

6,0€0      

7,000      

8,000      ■ 

9, 000      

10,000      

11,000      

12.000      

13,000      

14,(100      

15, 000      

16.000      

17.000      1 

lfc:,000      

19,000      

20, 000      

21,000      

22,000      

2y,00»      

24, 000      

25,000      ' 

26,000      

27.000      

28. 000      

29,000      

30,000      1 

31,000      

32,000      1 

3:<.000      ■ 

34,000    ; 

35.000      

37,000      ' 

38,000      

39,000      

40,000      1 

44,000      1 

48.000      1 

50.00')      ' 

54,000      

58, 000      

80.000      1 

64,000      1 

68,000      

72,000      

76,000      1 

80,000      

81.000      ' 

88,(K)0    , 

92,000    ; 

96,000    ' I 

100,000      1 

110,000      


Inch.  Inch. 

0.  0. 

.0001  

.  0002  

.(KJO:{  

.0004  ! 

.0005  

.0006  

.  0007  

.  0008  , 

.0009  , 

.0010  

.0012  , 

.0014  I 

.0015  

.0017 

.0019  ; 

.0021  I , 

.0023  

.0025 

.0027  

.0028  I , 

.  0030  , 

.  0032  . 0008 

.0034 

.0030  , 

.0038  , 

.0040 

.0044 

.0040  

.0048 

.0051  

.0054  

.  0057  . 0009 

.0070  

.0081  , 

.0107 

.0140  

.0300 

.03  I 

.05  ; , 

.05+  , 

.07 

.08  ! 

.10  I 

.11  ! 

.12  ; 

.12+  

.13 

.13  :  

.15  ; 

.16  

.17  

.18  ' 

.18+  I 

.19  

.20  

.21  

.22  

.24  I 


Initial  load. 


TenBile  strengtli. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. 

A  number  of  the  bolts  hatl  their  threads  cut  beyond  the  shearing 
plane. 


i^rb.  S^SXy. 


A? 


I** 


obto  o  o 
o  o'(yp  o 


^^ 


^^  ^^^  ^^ 


T 

si 

oo'o.oo 

* 

o  o  o*c\o 

, ] 

r^7^   r^  i^^   r^ 

—■ 
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No.  9382. 
Marks,  T  21. 

J"  steel  plate,  f "  iron  rivets. 
Punched  holes;  punch  |i",  die  f"  diameter. 

Gross  sectional  area  of  plate,  8".93  X  ".490 square  inches . .  4. 38 

Net  sectional  area  of  plate,  7".49  X  ".490 do 3.67 

Gauged  length,  15". 


Applied  loads. 


Total. 


Pound*. 
500 
1,000 
1,500 
2,000 
2,500 
8,000 
4,000 
f>,  000 
6,000 
7, 000 
ft,  000 
9,000 
10, 000 
11,000 
12,000 
13, 000 
14,000 
15,  UOO 
16, 000 
17,  000 
18.000 
19,  000 
20,000 
21,000 
22,000 
23. 000 
24.000 
25,000 
26.000 
27, 000 
28,000 
29.000 
30,  000 
31,000 
32,  000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 

41,  000 

42,  GOO 

43,  000 
44,000 
45,000 
46,000 
47.000 
48. 000 
49.000 
80.000 
51,000 
52. 000 
53.000 
54.000 
55.000 
56, 000 
57,000 
58,000 
59.  000 
CO,  000 
61,000 
62,000 


Per  square 
iuch. 


Pound*. 


In  gauged  length. 
Elongation.        Set. 


Remarks. 


H.  Doc.  131- 


Inch. 

0. 

.0001 
.0001 
.0001 
.  0002 
.OOU'i 
.0013 
.0005 
.0006 
.9007 
.  0007 
.0009 
.0010 
.0011 
.  0012 
.0013 
.0014 
.  0015 
.0010 
.0016 
.0017 
.  0010 
.  0U20 
.  00-Jl 
.  0022 
.0023 
.  0025 
.0026 
.0027 
.0028 
.0030 
.0031 
.0032 
.0033 
.0034 
.0036 
.  0037 
.0038 

.  oo:;9 

.0040 
.0042 
.0043 
.0045 
.0046 
.0047 
.0048 
.0050 
.0051 
.0053 
.0054 
.0050 
.0057 
.0058 
.0060 
.0062 
.0063 
.0004 
.0066 
.0067 
.0069 
.0070 
.0072 
.0074 
.0076 
.0078 


Inch. 
0. 


I 


Initialload. 


0001 


.  0'J05 
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AppUed  loadii. 

In  gauged  length. 

Remarks. 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set. 

Pound*. 
03,  000 

Pound*. 

Inch. 
.0080 
.0082 
.0084 
.0085 
.0086 
.0089 
.0091 
.0093 
.0096 
.0101 

Inch. 

64. 000 

65,000 

66.000 

67,000 

68,000 

69,000 

70,000 

.0011 

71,000 

72,000 

73.000 

.0104 

.0106 

.0112 

.0116 

.0120 

.0124 

.0127 

.0132 

.0141 

.0146 

.0150 

.0156 

.0161 

.0166 

.0171 

.0175 

.0176 

.0181 

.0187 

.0192 

.0194 

.0190 

.0200 

.0202 

.0205 

.0208 

.0211 

.0215 

.0221 

.0224 

.0226 

.0229 

.0232 

.0237 

.0242 

.0246 

.0249 

.0256 

.0270 

.0272 

.0276 

.0281 

.  0288 

.  0294 

.0330 

.04 

.06 

.07 

.12 

74,000 

75,000 

76.000 

77,000 

78,000 

79,  000 

80,000 

.0035 

81,000 

82,000 

83.000 

84,000 

85,000 

86,000 

87,000 

88,000 

89,000 

90,000 

.0071 

91,000 

02,000 

93,000 

04.00(1 

95,000 

96,000 

97,000 

08,000 

99,000 

100,000 

.0091 

101,000 

102, 000 

103,000 

104,000 

105,000 

106,000 

107,000 

108.000 

109,000 

110,  000 

.0111 

111,000 

112, 000 

113, 000 

114,000 

]  15,  000 

116,000 

117,000 

120,000 

130,000 
140, 000 

Tensile  strength.                                                    i 

1 

150, 000 

157, 400 

35,940 

Fractured  plate  across  first  row  of  rivet  holes.    Granular. 
Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . 

Tension  on  net  section  of  plate do... 


35,940 
42, 890 
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No.  9383. 
Marks,  T  22. 

^"  steel  plate,  |"  iron  bolts. 
Pimched  holes;  puuch  \^"^  die  %"  diameter. 

GroHs  sectional  area  of  plate,  9".03 X  ''.490 

Shearing  area  of  bolts/'. 61  diameter 


.sqnare  inches. 
do... 


4.42 
2.92 


(xauged  length,  15'' 


Applied  loads. 


In  gaaged  length. 


Total. 


Pound*. 
500 
1,000 
1,500 
2,000 
2,500 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,0U0 
19. 000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
32,000 
36,000 
40,000 
44,000 
48.000 
50,000 
54,000 
58,000 
00,000 
64,000 
68,000 
72.000 
76.000 
80,000 

84,000 


^^'oT."*"  Elongation.l        St-l. 


inol 


Poundt. 


i      19,000 
\      28, 770 


Inch. 

0. 
.0001 
.0001 
.0002 
.0002 
.0003 
.0003 
.0004 
.0005 
.0006 
.0007 
.0008 
.0009 
.0010 
.0011 
.0012 
.0014 
.0016 
.0017 
.0018 
.0019 
.0020 
.0022 
.0024 
.0025 
.0026 
.0028 
.0030 
.0033 
.0036 
.0041 
.06 
.06 
.07 
.08 
.09 
.10 
.11 
.11+ 
.12 
.13 
.13+ 
.15 
.16 
.17 
.18 
.20 
.23 


KemarkH. 


Inch. 
0. 


Initial  load. 


.0002 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. 

Bolts  in  part  found  in  loose  condition, 
testing,  using  a  wrench  of  14"  leverage. 


They  were  all  set  up  before 
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No.  9384. 
Marks,  T  13. 

J"  steel  plate,  |"  irou  rivets. 
Punched  holes,-  puDch  |^",  die  f"  diameter. 

Gross  sectional  area  of  plate,  7". 56  x  ".490 square  inches . 

Net  seclioual  area  of  plate,  6". 12  x  ".490 do... 

Gauged  length,  15''. 


3.70 
3.00 


Applied  loads. 


In  gauged  length. 


Total. 

Per  sqaare 
inch. 

Elongation. 

__     

Incfi. 
0. 
.0001 

Set. 

Initialk 

Pounds. 
500 

Pound*. 

Inch. 
0. 

1,000 

1,500 

.0001 
.  01)01 
.  0(»02 

.ooo;j 

.0004 
.0005 

2,000 

2,500 
3,000 

4,000 

5.000 

6.000 

.  0006 
.0008 
.  0009 
.0011 
.0012 

.oou 

.0015 
.0016 
.0017 

7,000 

8,000 

9.000 

10,000 
11.  000 



12,000 
13.  000 

14,000 

15,000 

.0018 
.0020 
.  0021 
.  0022 
.  0023 
.0024 
.0025 

16,000 

17,000 

18,000 
19, 000 

20,000 

.6u6i 

21.000 

22.000 

.0026 
.  0028 
.0029 
.  0030 
.0031 
.0033 

23.000 

24,000 

25. 000 
26,000 
27,000 
28,000 

.0034 

29, 000 

.  0036 
.0036 
.0038 
.0040 
.0041 
.0042 
.0044 
.0045 
.0046 
.0048 
.0050 
.0051 
.0053 
.0055 
.0056 
.0058 
.0060 

30, 000 

.0001 

31,000 

32. 000 

33,000 

34,000 



3t,000 

36,000 

37,000 

38,  OUO 

39.  OUO 

40,000 
41.000 
42,000 
43, 000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50.000 
51,000 

.0001 





.0061 

.0063 
.0065 
.0066 
.0067 
.0070 
.0072 
.  0074 
.0076 
.0078 
.0080 
.0082 
.0085 
.0087 
.0090 
.0004 
.0006 

.0004 

52,000 

53,  000 

54,000 

55,000 

56, 000 

57, 000 

58,000 

59.  OUO 

60.000 

.0012 

61,000 

62,000 



Kemarka. 


<7yb.  &^s^. 


yjC 


sX. 


O^Qh^  O 
O  O  Oi^O.i 

* 


*  *SI 


2=^ 


■T37 — ^:z? «=? — «=7- 


cnra.  s^»*s. 


-/^ 


&Oy  O    O 

o  o^'^o^p 


"USD LUJ      ULjr 
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Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
63,000 
64.000 
65,000 
66,000 
67,000 
08,000 
69,000 
70,000 
71.000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79.000 
80,000 
81,000 
82.000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
89,000 
90,000 
91.000 
92,000 
98,000 
94,000 
95,000 
08,000 
100,000 
110,000 
120,000 
127.100 

Pound*. 

Jneh. 
.0100 
.0105 
.0111 
.0115 
.0120 
.0125 
.0130 

Jneh.      . 

Tensile  strength. 

.0134 
.0142 

.0040 

.0145 
.0148 
.0151 
.0155 
.0159 
.0162 
.0166 
.0170 
.0174 
.0180 
.0183 
.0186 
.0190 
.0193 
.0196 
.0201 
.0205 
.0210 
.0215 
.0225 
.0232 
.0241 
.0249 
.03 

.03+ 

.04 

.08 

.0061 

.0082 

34,850 

Fractured  plate  across  first  row  of  rivet  holes.    Granular. 

Maximum  streta  on  joint. 

Tension  on  groBS  section  of  plate pounds  per  square  inch . .  34, 350 

Tension  on  net  section  of  plate do 42,370 
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No.  9386. 
Marks,  T  14. 

J"  steel  plate,  f  iron  bolts. 
Punched  holes;  punch  |J",  die  f"  diameter. 


Gross  sectional  area  of  plate,  7'\49  X 
fiheariog  area  of  bolts,  ".61  diameter. 


.488. 


.square  inches . .  3. 66 
do....  2.34 


Applied  load*. 


In  gauged  length. 


PaundM. 
500 
1,000 
1,600 
2,000 
3,500 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18,  COO 
19,000 
20,000 
21,000 
22,000 
28,000 
24,000 
25,000 
26,000 
27,000 
30,000 
36,000 
40,000 
44,000 
48.000 
54,000 
58,000 
64,000 
68,000 
72,000 
76,000 
80,000 

81.800 


ToUI     ^^^j^^^Elongatlon.l        Set. 


Remarks. 


PoundM. 


7      22,410 
\      34,960 


Inch. 

0, 
.0001 
.0001 
.0002 
.0002 
.0003 
.0004 
.0006 
.0007 
.0008 
.0009 
.0010 
.0011 
.0012 
.0014 
.0016 
.0017 
.0019 
.0020 
.0021 
.0023 
.0025 
.0027 
.0029 
.0031 
.0033 
.0035 
.0040 
.0061 
.03 
.14 
.16 
.17 
.17+ 
.17+ 
.19 


.24 
.26 
.27 


Inch. 
0. 


.0003 


Initial  load. 


Tenaile  strength. 
j  Shearing  strength  of  bolts. 


Sheared  the  bolts. 


o^.  9*3S6. 


6f' 


o  a^oi 

V->^     v^ — ^37- 


K?yb.£^^y. 


"T03 — II  i!      11  JT- 


BIVETED   AND   BOLTED   JOINTS. 


311 


^o.  9386. 
Marks,  T  5. 

i"  steel  x)late,  f  iron  rivets. 

Punched  holes;  punch  -H",  die  |"  diameter. 

Gross  sectional  area  of  plate,  5''.98  x  ".489  =  2.92  square  inches. 

Gauged  length,  15". 


Applied  loads. 


Toti.  {"'"isr" 


Pound*. 
500 
1,000 
1.500 
2,000 
2,500 
3,000 
4,000 
5,000 
6.000 
7.000 
8,000 
9.000 
10.000 
11.000 
12, 000 
13,000 
14,000 
15,000 
16.000 
17,000 
18.000 
10,UOO 
20.000 

21,  0<iO 

22,  000 
23, 000 
24.000 
25.000 
26,000 
27,000 
28, 000 
29. 000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60,000 

61.000 
62,000 

en,  oco 

64,000 


Potmdtn 


In  ganged  length. 


Elongation.        Set. 


Inch. 

0. 

.0002 
.0008 
.0004 
.0004 
.0005 
.0006 
.0008 
.0010 
.0011 
.0012 
.0014 
.0015 
.0018 
.0019 
.0021 
.0024 
.0026 
.0028 
.0030 
.0032 
.0088 
.0034 
.0036 
.0038 
.0040 
.0042 
.0044 
.0047 
.0049 
.0051 
.0054 
.0055 
.0057 
.0050 
.0061 
.0063 
.0065 
.0067 
.0070 
.0072 
.0075 
.0077 
.0083 
.0085 
.U087 
.0080 
.0091 
.0094 
.0096 
.0099 
.0101 
.0104 
.0108 
.0113 
.0115 
.0119 
.0125 
.0133 
.0139 
.0145 
.0154 
.0163 

.0164 
.0166 
.0171 
.0189 


Inch. 
0. 


.0002 


.0003 


.0005 


.0045 


Kemarks. 


Initial  load. 


Resteil  16  hoars. 
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Applied  loads. 

In  ganged  length. 

Total. 

P<ntnd*. 
65,01K) 
66.000 
67,000 
68.000 
69.000 
70.000 
71,000 
72,0.0 
73,000 
74,000 
76.000 
80,000 
84,000 
92,000 
96,000 

Per  square 
inoli. 

Elongation. 

Set. 
Jneh. 

POUTldt, 

Inch. 
.0202 
.0211 
.0220 

.0227 
.0237 
.0247 
.0264 
.0260 
.0275 
.0286 
.0302 
-      .04 
.08 
.14 

.0111 

32,880 

Tensile  strenn 

Remarks. 


Sheared  the  rivets, 
row. 


Started  a  fracture  at  sides  of  rivet  hole  in  first 
No.  9387. 


Marks,  T  6. 

i"  steel  plate,  |"  iron  bolts. 

Punched  holes;  punch  -H",  die  f"  diameter. 

Gross  sectional  area  of  plate,  5".99  X  ".488 square  inches. .  2. 92 

Shearing  are;*  of  bolts,  ".61  diameter do 1. 75 


Gauged  length,  15". 


Applied  loads. 


I 


Ingftuged  length. 


ToUl. 


Pounds. 
500 
1,000 
1,500 
2,000 
2,500 
3,000 
4,000 
5.000 
6,000 
7.000 
8.000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
].<>.000 
16.000 
17,000 
22.000 
26,000 
30,000 
34,000 
38,  000 
42,000 
44,000 
48,000 

51,800 


Per  Minare 
ino] 


^•"  [Elongation .         Set. 


Remarks. 


Pound*. 


17, 740 
20,600 


Inch. 

0. 
.0001 
.0001 
.0003 
.0004 
.0005 
.0006 
.0008 
.0010 
.0012 
.0014 
.0016 
.0019 
.  0021 
.0025 
.0029 
.0033 
.0039 
.0050 
.03 
.08 
.11 
.13 
.16 
.17 
.18 
.19 
.21 


Inch. 
0. 


InltiRl  load. 


TenBilo«8trength. 
.  I  Shearing  strength  of  bolts. 


Sheared  the  bolts. 


T 


I 


;$ 


i 


o 

o 

o 

2  -'*^^- 

o 

o 

i- 

.d^ 

-> 

o 

o 

o 

$ 

'^*X'^ 
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No.  9388. 
Marks,  T  25. 

4"  steel  plate,  |"  iron  rivets. 
Punched  holes;  punch  |i",  die  f"  diameter. 

Gross  sectional  area  of  plate,  16''.45  x  ''.231  =  3.80  square  inches. 
Gauged  length,  15". 


Applied  loads.        1      In  ganged  length. 

Initial  load 

Total. 

P«'j"2i;;*^'ElongHtion.'        Set. 

1                     1 

Pounds. 
500 

Poundi. 

Inch.             Inch. 
0.                      0- 

1.000 

.0001 

1,500 
2,000 

.0003 
.0004 
.0005 
.0006 
.0008 
.OUll 
.0013 
.0016 
.0019 
.0021 
.0024 
.0026 
.0029 
.0031 
.0033 
.0035 
.0038 
.0041 
.0044 
.0046 
.0048 
.0051 
.0054 
.0057 
.0059 
.0002 
.0065 
.0060 
.0072 
.0075 
.0079 
.0085 
.0089 
.0091 
.0094 
.0090 
.0101 
.OlM 
.0108 
.0112 
.0115 
.0121 
.0124 
.0128 
.0131 
.0134 
.0137 
.0140 
.  0143 
.0146 
.0149 
.0152 
0155 
.0158 
.0161 
.0168 
.0166 
.0160 
.0171 
.0175 
.0177 
.0181 
.0184 
.0186 
.0189 

2,600 
8.000 

4,000 

5,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11,000 
12, 000 
1»,  000 
14,000 
15,000 
16.000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 





.0004 

27, 000 

28,000 

29,000 

HO,  000 

.0016 

31,000 

32, 000 
33,000 



34.000 

35,000 

36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
M.OOO 
55,000 

.0038 

.0049 

56,000 

57.000 

58,000 

59,000 

60, 000 

.0062 

61,000 

62,000 

03,000 

84,000 



Remarka. 
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Applieclloads. 

In  gauged  length. 

Total. 

Per  square 
In^. 

Elongation.         Set. 

Remarks. 

Pounds. 
65.000 

Pounds. 

Inch. 
.0191 
.0194 
.0196 
.0200 
.0203 
.0205 
.0210 
.(y2J2 
.0215 
.0216 
.0218 
.0221 
.  0223 
.0226 
.0228 
.0230 
.0235 
.0239 
.  0242 

Inch. 

Tensile  strength. 

66,000 

67,000 

68,000 

69,000 

70.000 
71,000 
72,000 
73. 000 
74,000 
75.000 
76.000 
77.000 
78.000 
79.  0(M) 
80.000 
81,000 

.0072 

.0079 

82.000 



8:).  000 

84,000 

.0244 
.0246 
.0250 
.0254 

85,000 

86,000 

87.000 



88.000 

.0257 

89,000 

.0260 

.0264 

.0269 

.0271 

.0275 

.0277 

.0280 

.0283 

.0286 

.0290 

.0293 

.0295 

.03 

.04 

.06 

.07 

.11 

.22 

90,000 
91.000 
92,000 
03,000 
94,000 
95.000 
96,000 
97,000 
98,000 
99,000 
100,000 
110.000 
120.000 
130.000 

.0092 

0104 

140.  0(10 

150,000 
160.000 
169,  700 

44,660 

Sheared  the  livets. 
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No.  9389. 
Marks,  T  26. 

\"  steel  plate,  |"  iron  bolts. 
Punched  holes;  punch  |i",  die  %"  diameter. 

Gross  sectional  «irea  of  plate,  12".04 x ".250 square  inches . .  3. 01 

Shearing  area  of  bolts,  ".61  diameter do 2.92 

Gauged  length,  15". 


Applied  loads. 


In  gauged  length. 


Total. 


Per  square 
incl 


'^■"  Elongation.        Set. 


Pound*. 
*  500 
1,000 
1,500 
2,000 
2,  SOU 

a.  000 

4,000 

5,000 

6,000 

7,000 

8,000 

0.000 

10,000 

11,000 

12.000 

13,000 

14.000 

15,000 

16.000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

26,000 

30,000 

84,000 

38,000 

42,000 
46.000 
50,000 
54,000 
58.000 
02,000 
06,000 
70.000 
74,000 
78,000 
82,000 
86,000 
00.000 
94.000 
100,000 

105,200 


Pound*. 


Remarks. 


S      34,050 
>      36, 080 


Inch. 

0. 
.0001 
.0002 
.000:) 
.0005 
.0006 
.0009 
.0012 
.0015 
.0017 
.0021 
.0023 
.0027 
.0031 
.0040 
.0048 
.0056 
.0065 
.0076 
.0085 
.0095 
.0109 
.0126 
.0150 
.0171 
.0197 
.0235 
.0275 
.03 
.05 
.06 
.08 
.09 

.10 

.10 

.11 

.12 

.13 

.13+ 

.15 

.15  + 

.16 

.16+ 

.17 

.19 

.20 

.21 

.25 


Inch. 
0. 


.0089 


Initial  load. 


After    hammering   lightly  with  a  ^poand 
hammer. 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. 
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Ko.  9390. 


Marks,  T  17. 

i"  steel  plate,  |"  iron  rivets. 

Funched  holes;  punch  fJ'S  die  3"  diameter. 

Gross  sectional  area  of  plate,  13^^45  x  ''.242  =  3.25  square  inches. 

Gauged  length,  15". 


Applied  loads.         '      In  ganged  length. 

Bemarks. 

i 

Total. 

Pound*. 
500 
1,000 
1,500 
2.000 
2,500 
3,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 

Jneh. 
0. 
.0001 

Ineh. 
0. 

Initial  load. 

.0002 
.0008 
.0004 
.0005 
.0006 
.0007 
.0008 
.0009 

.0010 
.0012 
.0014 



.0016 
.0018 
.0020 
.0021 
.0024 
.0025 
.0028 
.0030 
.0031 
.0034 
.0036 
.0087 
.0039 
.0041 
.0043 

13,000 

14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20, 000 

0. 

21  000 

22,000 
23,000 
24,000 

25, 000 
26,000 

.0046 
.0948 
.0050 

27,000 

28,000 

29,000 

.0052 
.0055 
.0058 
0061 

30.000 

.0006 

31,000 
32,000 

33,000 

.0063 
.0066 
.0069 
.0071 

35.000 
36,000 
37.000 
38.000 
39,000 
40,000 
41.000 
42.000 
43,000 
44,00C> 
45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,  000 
53,000 
54,000 
55,000 
56,000 

.0074 
.0076 
.0079 
.0082 
.0086 
.0088 

.0016 





.0090 
.0093 

.0096 
.0098 
.0102 
.0106 

.0109 
.0111 
.0116 
.0119 
.0121 
.0124 
.0128 
.0130 
.0133 

.0024 









57,000 

58,000 
59,000 
60,000 
61,000 
62,000 
63,000 

.0136 
.0139 
.0142 
.0149 
.0152 
.0154 

.0039 
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Applied  loads. 


In  ganged  length. 


Totad.     |^*^^/*"lElongatlon. 


Pound*. 
64,000 
65,000 
66,000 
67,000 
68.000 
69,000 
70,000 
71,000 
72,000 
73.000 
74,000 
75,000 
76,000 
77,000 
78,000 
70,000 
80,000 
81,000 
82. 000 
83,000 
84,000 
85,000 
86,000 
87.000 
88,000 
80,000 
00.000 
91,000 
92,000 
94,000 
100,000 
110,000 
120,000 
130,  000 
138,800 


Pound*. 


42,710 


Inch.       I 
.0157 

.0160  ; 

.0103  I 
.0166 
.0169 
.0172  ' 
.0175 
.0181 
.0184  I 
.0187  : 
.0190  ! 
.0193 
.0196 
.0199  , 
.0202  i 
.0204 
.0208 
.0212 
.0215  ' 
.0220 
.0225  , 
.0229 
.0236  ' 
.0243  , 
.0249 
.0255  I 
.0268 
.  0280 

.0310  ; 

.  03+ 

.04 

.06 

.08 

.11 


-1- 


Set. 


Inch. 


.0049 


Remarks. 


.0124 


I 


Tensile  strength. 


Sheared  the  rivets. 
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RIVETED   AND   BOLTED   JOINTS. 


Ko.  9391. 
Marks,  T  18. 

i"  steel  plate,  ^''  iron  bolts. 
PuDched  holes;  punch  fj",  die  f"  diameter. 

Gross  sectional  area  of  plate,  9".99  X  ".250 square  inches. 

Shearing  area  of  bolts,  ".61  diameter do... 

Gauged  length,  15". 


2.50 
2.34 


Applied  loads. 


In  gauged  length.     « 


Total.       ^®^in3h*'®  Elongation.        Set. 


Pounda. 
500 
1,000 
1,500 
2.000 
2,500 
3,000 
4,000 
5.000 
G.OOO 
7,000 
8,000 
0,000 
10.000 
11.000 
12,000 
13.000 
14, OUO 
15.000 
16, 000 
17,000 
18.000 
19.000 
20,000 
21,000 
24,000 
28,000 
:52,000 
36.000 
40,000 
44,000 
48.000 
52,000 
56,000 
00,000 
64,000 
08,000 
72,000 
70.000 
80.000 
84,000 

87,100 


Poundt. 


34,840 
37,220 


Inch. 

0. 
.0001 
.0002 
.0003 
.0004 
.0005 
.0006 
.0007 
.0009 
.0011 
.0013 
.0015 
.0017 
.0019 
.0021 
.0024 
.0020 
.0028 
.0030 
.0034 
.0036 
.0040 
.0048 
.11 
.12 
.14 
.15 
.16 
.17 
.17 
.18 
.19 
.20 
.21 
.22 
.23 
.25 
.26 


Remarks. 


Inch. 
0.  Initial  load. 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. 
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No.  9392. 
Marks,  T  9. 

V'  steel  plate,  f  iron  rivets. 
Punched  holes;  punch  |^",  die  f"  diameter. 
Gross  sectional  area  of  plate,  10'M5  x  ''.253  ■=.  2.57  square  inches. 
Gauged  length,  15". 


Applied  loads. 


Total. 


In  gauged  length. 


^*Incr"  El'>"8''«o° 


Sot. 


Remarks. 


Poundt. 
500 
1,000 
1,500 
2,000 
2,500 

Povndi. 

Inch. 

0 

Inch. 

0      1 



.0001 
.0003 
.0003 
.0005 
.0006 
.0008 
.0010 
.0013 
.0015 
.0017 

3,000 

4,000 

5,000 

6,000 
7,000 
8,000 

9,000 

.0020 
.0023 
.0026 

10.000 

11,000 

12,000 

.0029 
.0032 
.0034 
.0037 
.0040 
.0042 
.0045 
.0048 
.0050 
.0053 
.0056 
.0060 
.0064 
.0067 
.0071 
.0075 
.  0079 
.  0J83 
.0088 
.0093 
.0097 
.0102 
.0108 
.0112 
.0117 
.0121 
.0126 
.0131 
.0135 
.0142 
.0146 
.0150 
.0155 
.0160 
.0163 
.0168 
.0172 
.0177 
.0182 
.0189 
.  0193 
.0197 
.0201 
.0206 
.0210 
.0215 
.0217 
.0223 
.0227 
.0236 
.0240 
.  0244 
.0249 

13,000 
14,000 
15,000 
16.000 
17,000 
18.000 
19,000 

20,000 

.0007 

21,000 

22,000 

23,000 

24,000 

25,000 

26.000 

27,000 

28,000 

29, 000 

30,000 

.0022 

31,000 

32. 000 

33,000 



34,000 
iX  000 
36,000 
37,000 
38, 000 
39,000 
40,000 
41,000 
42.000 

.0046 

43, 01)0 

44,000 

45,000 

46,000 

47,000 

48,000 

49,000 

50,000 



51,000 
52,000 
53.000 
54. 000 
55.000 

50,  DUO 

37,000 

58,000 

59,000 

80,000 
61,000 

62,000 

63,000 

64,000 

I  Initialload. 
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AppUed  loftda. 


In  gauged  length. 


Total. 

''"iB"r"i^<5««- 

Set. 

1 

PoundM. 
65,000 

Poundi. 

Inch. 
.0255 
.0262 
.0268 
.0273 

Inch. 

66,000 
67,000 

68,000 
69,000 

.0281 

.  0289 

.03 

.04 

.06 

.07 

.08 

.10 

.17 

.87 

70,000 
72.000 

.0128 

76,000 
80,000 

84,000 

88,000 
92,000 



96,000 

100,000 

105,900 

1\  h\h 

Remarks. 


Tensile  strength. 


Sheared  the  rivets. 

Fracture  started  at  outside  row  of  rivets  in  one  plate,  and  at  end  ot 
same  plate  in  front  of  the  inside  row  of  rivets. 


s 
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Xo.  9393. 
Marks,  T  10. 

^"  steel  plate,  |"  iron  bolts. 
Punched  holes;  punch  |^",  die  %"  diameter. 

Gross  sectional  area  of  plate,  8".06  X  ".263 square  inches . 

Shearing  area  of  bolts,  *'.61  diameter do. . . 

Gauged  length,  15". 


2.04 
1.75 


Applied  loads. 

Per  square 


Total. 


squai 
neb. 


inc 


Pounds. 

500 

1,000 

1,500 

2,000 

2,500 

3.000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

24,000 

28,000 

32.000 

36,000 

40,000 

44.000 

48,000 

52,000 

56,000 

60,000 

64,000 

66,700 


PoundM. 


32,700 
38.110 


In  ganged  length 


Kemarks. 


Initial  load. 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. 
H.  Doc.  131— 
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No.  9394. 
Marks,  T  23. 

f "  steel  plate,  |"  iron  rivets. 
Punched  holes;  punch  -}^",  die  f .  diameter. 

Gross  sectional  area  of  web  plate,  11".42  x  ".716  =  8.18  square  inches. 
Gauged  length,  16". 


Applied  loads. 


Total. 


Pounds. 
600 
1,000 
2,000 
4,000 
6.000 
8,000 
10,000 
12,000 
14,000 
18,000 
18,000 
20.000 
22,000 
24,000 
28,000 
28,000 
30,000 
32,000 
34,000 
38,000 
88,000 
40,000 
42,000 
44,000 
48,000 
48,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
62,000 
84,000 
68.000 
88,000 
70,000 
72,000 
74,000 
78.000 
78,000 
80,000 
82,000 
84,000 
88,000 
88,000 
90,000 
02,000 
94,000 
98,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
112,000 
114,000 
118,000 
118,000 
120,000 
122,000 
124,000 
128,000 
128,000 
130,000 


Per  square 
incli. 


Founds. 


Elongation. 


In  gauged  length. 


Inch. 

0. 

.0001 
.0002 
.0003 
.0004 
.0005 
.0006 
.0007 
.0009 
.0010 
.0011 
.0012 
.0012 
.0013 
.0018 
.0014 
.0015 
.0016 
.0017 
.0018 
.0019 
.0020 
.0022 
.0023 
.0024 
.0025 
.0026 
.0027 
.0028 
.0029 
.00:^0 
.0031 
.0032 
.0033 
.0034 
.0035 
.0036 
.0037 
.0039 
.0040 
.0041 
.0043 
.0044 
.0045 
.0047 
.0048 
.0049 
.0051 
.0052 
.0053 
.0055 
.0056 
.0058 
.0060 
.0062 
.0064 
.0066 
.0069 
.0071 
.0098 
.0100 
.0102 
.0105 
.0107 
.0109 
.0111 
.0112 


Set. 


Inch. 
0. 


.0002 


.0005 


.0010 


.0047 


Renxarks. 


Initial  load. 
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Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Per  iraaare 
inch. 

Elongation. 

Set. 

Pounds. 
132,000 
1/J4,000 
136,000 

r.«.ooo 

140,000 
142,000 
144.000 
146,000 
148.000 
150,000 
152.000 
154.000 
156,000 
158,000 
160,000 
162,000 
164,000 
166,000 
168,000 
170,000 
172,000 
174,000 
176,000 
178,000 
180,000 
182.  OUO 
184,000 
186,000 
188,000 
190,000 
192,000 
104,000 
196,000 
198.000 
200,000 
220,000 
230,000 
240,000 
260,000 
280,000 
202,900 

Pounds. 

Ineh. 
.0120 
.0123 
.0128 
.0131 
.0134 
.0140 
.0142 
.0143 
.0146 
.0149 
.0152 
.0156 
.0159 
.0161 
.0163 
.0168 
.0170 
.0173 
.0178 
.0180 
.0183 
.0186 
.0191 
.0196 
.0204 
.0212 
.0210 
.0224 
.0227 
.0234 
.0240 
.0246 
.0251 
.0259 
.0276 
.03 

Inch. 

Scale  started  off  web  plate. 
Tensile  strength. 

.0066 

.0085 

.0110 

.0159 

.06 
.12 
.10 

*"""36,8i6" 

Sheared  the  rivets, 
plate. 


Fractures  started  at  side  of  a  rivet  hole  in  web 


324 


RIVETED   AND   BOLTED   JOINTS. 


No.  9395. 
Marks,  T  24. 

f "  steel  plate,  ^"  iron  bolts. 
Punched  holes;  punch  f^,  die  f"  diameter. 

Gross  sectional  area  of  web  plate,  8".46x".719 square  inches.. 

Shearing  area  of  bolts,  ".61  diameter do 

Gauged  length,  15". 


6.08 
5.84 


Applied  loads. 


Total. 


PoundJt. 

500 

1.000 

2,000 

4.  (KM) 

6,000 

8,000 

10,000 

12,000 

14,000 

16.000 

18,000 

20,000 

22,000 

24,000 

26,000 

28,000 

30,000 

32,000 

34,000 

36.000 

38,000 

40,000 

42.000 

44,000 

46,000 

50,000 

60,000 

70,000 

80,000 

90,000 

100, 000 

110,000 

120,000 

130,000 

140,000 

150,000 

160.000 

170,000 

170,200 


Per  Bqnare 
inco. 


In  gauged  length. 


Elongation.        Set. 


Pounds, 


/      29. 470 
\      30,680 


Inch. 
0. 

.0000 

.0001 

.0002 

.0004 

.0005 

.O0U6 

.0008 

.0009 

.0011 

.0013    I 

.0015    ! 

.0016    , 

.0018 

.0020    I 

.0022    ' 

.0024    I 

.0026    I 

.0028    I 

.0020    I 

.0032    I 

.0034    I 

.0038    , 

.0041 

.06 

.06+ 

.08 

.10 

.11 

.12 

.13 

.15 

.16 

.16+. 

.17 

.19 

.21 

.25 


Inch. 
0. 


.0008 


Remarks. 


Initial  load. 


Scale  started  off  web  plate. 
Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. 
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No.  9396. 
Marks,  T  15. 

3"  steel  plate,  §"  iron  rivets. 
Punched  boles;  punch  li",  die  f  diameter. 
Gross  sectional  area  of  plate,  9".49  x  ".718  =  6.81  square  inches. 
Gauged  length,  15". 


Applied  loads. 


In  gauged  length. 


ToUl.      ^«"^»^!Elongatlon. 


Pounds. 

500 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14, 000 

16.000 

18.000 

20,000 

22,000 

24,000 

26,000 

28.000 

*  30, 000 

82.000 

34,000 

36,000 

38,000 

40,000 

42.000 

44.000 

46,000 

48.000 

50,000 

52,000 

54.000 

56.000 

58,000 

60,000 

62.000 

64,000 

66,000 

68,000 

70.000 

72,000 

74,000 

76,000 

78.000 

80.000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94.000 

96.000 

98.000 

100, 000 

102, 000 

104,000 

106,000 

108, 000 

no.  000 

112,000 
114,000 
116,000 
118,000 
120,000 
122,000 
124,000 
126,000 
128,000 
130,000 
1.32,  000 
134,000 


Pounds. 


Inch. 

0. 
.0001 
.0001 
.0002 
.0003 
.0004 
.0005 
.0007 
.0008 
.0009 
.0010 
.0011 
.0012 
.0013 
.0014 
.0015 
.0016 
.0018 
.0019 
.0021 
.0022 
.0023 
.0024 
.0026 
.0027 
.0028 
.0029 
.0030 
.0031 
.0032 
.0034 
.0036 
.0037 
.QO'iS 
.0040 
.0041 
.0042 
.0044 
.0046 
.0048 
.0050 
.0051 
.0054 
.0056 
.0060 
.0079 
.0087 
.00^3 
.0098 
.0103 
.0107 
.0109 
.0112 
.0114 
.0118 
.0120 
.0124 
.0128 
.0131 
.0134 
.0137 
.0139 
.0144 
.0147 
.0150 
.0153 
.  0158 
.0101 
.0168 


Set. 


Remarks. 


Inch. 
0. 


.0001 


.0002 


.0006 


.0050 


.0068 


Initial  load. 
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AppUod  load«. 

In  ganged  length.     . 

Remarks. 

TotaL 

Per  Bqnare 
inch. 

Elongation. 

Set. 

Pounds. 
136,000 
138.000 
140, 000 
142, 000 
144.000 
146, 000 
148, 000 
150, 000 
152,  000 
154,000 
156,000 
158.000 
160,000 
170, 000 
180,  000 
190.000 
200, 000 
220,000 
240.000 
247, 200 

Pounds. 

Inch. 
.0173 
.0179 
.0185 
.0193 

Inch. 

.0097 

Tensile  strength. 

.0195 

.0199 

.0213 

.0223 

.0231 

.0239 

.0256 

.0264 

.0277 

.03 

.04 

.08 

.09 

.14 

.23 

.  01i)7 

36.300 

Sheared  the  rivets. 
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No.  9397. 
Marks,  T  16. 

3"  steel  plate,  |"  iron  bolts. 
Punched  holes;  punch  H">  <li®  I"  diameter. 

Gross  sectioiiAl  area  of  plate  9''. 54  X  ".719 square  inches . .  6. 86 

Shearing  area  of  bolts,  ".61  diameter do 4.67 

Gauged  length,  16''. 


Applied  loads. 


Total. 


PoundM. 
500 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
82,000 
34,000 
36,000 
88,000 
40,000 
46,000 
60,000 
60.000 
70,000 
80,000 
90.000 
100,000 
110,000 
120,000 
IHO.  000 
140,  OUO 
150,000 
160,000 

160,500 


Per  square 
inon. 


In  ganged  length. 
Elongation.         Set. 


Pounds. 


23,890 

34.370 


Jneh. 

0. 

.0000 
.0001 
.0002 
.0003 
.0004 
.0006 
.0008 
.0009 
.0010 
.0011 
.0013 
.0015 
.0017 
.0019 
.0021 
.0024 
.0030 
.0037 
.0205 
.0259 
.08 
.04 
.05 
.06 
.07 

.00 
.10 
.11 
.12 
.13 
.14 
.16 
.18 


Inch. 
0. 


Remarkn. 


Initial  load. 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. 
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Ko.  9398. 
Marks,  T  27. 

f"  steel  plate,  |"  iron  rivets. 
Punched  holes;  punch  ^",  die  |"  diameter. 

Gross  sectional  area  of  web  plate,  11".45  x  ".720=16.42  square  inches. 
Gauged  length,  15". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total.       P«'^«3^"|ElQiigatioii.        Set. 

Poundg. 
500 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,  000 

Poundt. 

Inch.             Inch. 
0.                   0. 
.0000     

Initial  load. 

• 

• 

.0001      

, 0003      

.0005     1 

.0006      

.0008      

.0009    1 

.0011     1 

. 0013      

.0014      

.0016      

22,000 
24,000 
26,000 

.0018 

.0019      

.0020      

.0022      

28.000 

30  000 

.  0024                    

32,000 
34.000 

. 0026     

.  0027      

36,000 

.0028 

38,000 
40,000 
42,000 
44,000 
46.000 
48,000 
50,000 
52,000 
54.000 
56, 000 
58.000 
60.000 
62,000 
64  000 

.  0029      

.  0030               . 0002 
.  0032      

.0034      

.0035            

.0037      

.0039    ' 

.  0040    1       

.0041     ' 

.0043      

.0045    i 

.0046    '          .0003 
.  0048      

.  0050 

66,000 
68.000 
70,000 
72,000 
74,000 
76  000 

. 0051      

.  0053    ' 

.  00.56         

.0057    ' 

.0059    ; 

.0060    1 

78,000 

.0062          

80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
94,000 
96.000 
98.000 
100,000 
102,000 
104,000 
106,000 
108. 000 
110.000 
112,000 
114.  WO 
116, 000 
118.000 
120. 000 
122.000 
124  000 

.  006:?               .  0007 
.  01)65             

.  0067    1 

.  0069    ' 

.0071      .      ... 

.0073      

.  0075    ' 

.0077        

.0079      

.0081 

.  0084     1           . 0013 
.  0086      

.  0088    ' 

.0093      

.0116      

0120 

.0125     1 

.0129    ' 

.0131      

.0134     1 

.0136     ,          .0050 
niao 

,     ,             .0142      

126!  000 

0145      

!:*. 
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r 


Applied  loads. 


In  ganged  length. 


Tofl-     !^''^„X"'Klong.tio» 


Poundt. 
128,000 
130.000 
132,000 
134,000 
136.000 
138,000 
140,000 
142,000 
144,000 
146,000 
148,000 
150.000 
152,000 
154,000 
156,000 
f58,000 
160,000 
162,000 
164,000 
166.000 
168.000 
170,000 
172,000 
174,000 
176.000 
178, 000 
180,  0(K) 
182,000 
184,000 
180.000 
188,000 
100,000 
192,  OOU 
ld4,000 
196,000 
198,000 
200.  000 
220,000 
240, 000 
260.000 
280,000 
300,000 
308, 100 


Pounds. 


Inch, 
.0147 
.0150 
.  0158 
.0156 
.0159 
.0161 
.0164 
.0170 
.0178 
.0175 
.0179 
.0182 
.0184 
.0186 
.0188 
.0190 
.0191 
.0195 
.0197 
.0199 
.0201 
.0204 
.0206 
.0211 
.0214 
.0216 
.0220 
.0222 
.0227 
.0229 
.0232 
.0237 
.0241 
.0246 
.0257 
.0250 
.0265 
.03 
.04 
.10 
.16 
.24 


Remarks. 


Set. 


Inch. 


.0062 


.0072 


.0089 


.0122 


37,390  ' •   Tensile  strength. 


Sheared  the  rivets, 
row  in  the  web  plate. 


Fractures  started  at  sides  of  rivet  holes  in  first 
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RIVETED   AND    BOLTED   JOINTS. 


No.  9399. 
Marks,  T  28. 

3"  steel  plate,  |"  iron  bolts. 
Punched  holes;  punch  |^",  die  f  diameter. 

Gross  sectional  area  of  web  plate,  8". 46  x  ".719 

Shearing  area  of  bolts,  ".61  diameter 


.square  inches.. 
do 


6.  OS 

5.84 


Gauged  length,  15' 


Applied  loads. 


Total. 


Per  square 


Pounds. 
5UU 
1,000 
2,000 
4,000 
6,000 
8,000 
10.000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
18,000 
30,000 
32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48.000 
50.000 
52,000 
54,000 
56.000 
60,000 
70.000 
80,000 
90.000 
100,000 
110,000 
120,000 
130,000 
140,000 
150,000 
160,000 
170,  000 


squfl 

tlCD. 


iucl 


Elongation. 


Pounds. 


180, 000     I 


31,230 
32,520 


In  gauged  length. 


Inch. 

0. 

.0001 
.0001 
.0003 
.0005 
.0006 
.0(108 
.0010 
.0011 
.0012 
.0013 
.0015 
.0017 
.0019 
.0020 
.0022 
.0024 
.0025 
.0027 
.0029 
.0031 
.0032 
.0034 
.0U36 
.0038 
.0040 
.0043 
.0047 
.0051 
.06 
.07 
.08 
.11 
.12 
.13 
.15 
.16 
.17 
.18 
.19 
.21 
.24 


Keraarks. 


Inch. 
0. 


Initial  load. 


Tensile  strength. 
Shearing  strength  of  bolts. 


Sheared  the  bolts. 


!». 
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No.  9400, 
Marks,  T  19. 

#"  steel  plate,  f "  iron  rivets. 
Punched  holes;  punch  -}-J",  die  f"  diameter. 
Gross  sectional  area  of  wet  plate,  9".41  x  ".717  =  6.76  square  inches. 


AppUed  loads. 

In  gauged  length. 

Total. 

Per  square 
inoh. 

Elongation. 

Set. 

Remarks. 

Poundt. 

600 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18, 000 

20,000 

22.000 

24.000 

26,000 

28,000 

30,000 

32,000 

34,000 

36,000 

38.000 

40,000 

42.000 

44,000 

46,000 

48,000 

50,000 

52,000 

Pownda. 

Inch.      1       Inch. 
0.                   0- 

Initial  load. 

.0001 
.0001 
.0002 
.0003 
.0004 

.0007 
.0008 
.0009 
.0010 
.0012 
.0013 
.0014 
.0016 
.0018 

.-... 

.0019 
.0020 

.0022 
.0023 
.0u24 
.0026 
.0027 
.0028 
.0029 
.0031 
.0032 
.0034 
.0036 
.0037 

.0001 

54,000 

56,000 
58,000 
60,000 
62,000 
64,000 
66.000 

.0039 
.0040 
.0042 

.0002 

.0044 
.0046 
.0047 
.0049 
.0051 
.0053 
.0055 
.0058 
.0061 
.0065 
.0070 
.0076 
.0081 
.0086 
.0090 
.0095 
.0098 
.0102 
.0106 
.0109 
.0111 
.0115 
.0118 
.0121 
.0124 
.0127 
.0130 
.0132 
.0134 
.0138 
.0140 
.0143 
.0146 
.0148 
.0150 

68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
00,000 
02,000 
04,000 
06,000 
08,000 
100,000 
102,000 
104,000 
106,000 



.0000 

.0040 

108,000 

110,000 

112,000 
114,000 
116, 000 
118, 000 
120,000 
122,000 
124,000 
126,000 
128,000 
130,000 
132.000 

.0055 

332 


RIVETED   AND   BOLTED   JOINTS. 

No.  9400— Continued. 


Applied  loads. 

In  ganged  length. 

Eemarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Poundi. 
134,000 
136, 000 
138, 000 
140, 000 
142. 0(K) 
144.000 
146,000 
148,000 
150.  OOU 

Pounds. 

Inch. 
.0154 
.0156 
.0159 
.0163 
.0169 
.0172 

Inch. 

.0060 

.0174 
.0178 
0180 

152,000 

.0185 
.0190 
.0194 
.0198 

154,000 
156.000 
158.000 
160.000 
162,000 
164,000 
166,000 
168,000 
170,000 
172,000 
174,000 
176.000 
178. 000 
180,000 
190,000 
20U.  000 
220, 000 
240.000 
260, 000 
261,800 

.0203 
.0210 
.0212 
.0216 

.0000 

.0224 
.0229 
.0236 
.0246 

.0254 

.0262 

.0270 

.03  + 

.06 

.13 

.22 

.35 



.0130 

38,780 

Tensile  strength. 

Sheared  the  rivets, 
the  web. 


Fractures  started  in  first  row  of  rivet  holes  in 


I 
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No.  9401. 
Marks,  T  20. 

4"  steel  plate,  f "  iron  bolts. 
Punched  holes;  punch  |i",  die  f"  diameter. 

GroBs  sectional  area  of  web  plate,  9".45  X  ".488 

Shearing  area  of  bolts,  ".61  diameter 

•Gauged  length,  15". 


.  sqaare  inches . .  4. 61 
do....  4.67 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  sqnare 

Elongation.        Set. 

1 

Founds. 

500 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 

22,000 

24,000 

26,000 

28,000 

30,000 

32,000 

34,000 

36,000 

38,000 

40,000 

42,000 

44,000 

46,000 

48,000 

50,000 

52,000 

60,000 

70,000 

80,000 

90,000 

100,000 

110.000 

120,  000 

Pounds. 

Inch. 

0. 

.0001 
.0002 
.0005 

Inch. 
0. 

Initial  load. 

Tensile  strength. 
Shearing  strength  of  bolts. 

.0008 
.0009 

.0011 
.0013 
.0015 
.0017 
.0020 
.0022 
.0024 
.0026 
.0028 

.0082 
.0035 
.0036 
.0088 
.0041 
.0044 
.0046 
.0049 
.0052 
.0054 
.0057 
.0061 

.0002 

.05 
.08 
.09 
.11 
.12 
.13 
.14 
.16 
.17 
.19 

130,  000 

140, 000 

I       A1    2«fl 

144,200     ^      3^;^ 

Sheared  the  bolts. 
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No.  9402. 
Marks,  T7. 

A"  steel  plate,  |"  iron  rivets. 
Punched  holes;  punch  ^",  die  f"  diameter. 

Groes  sectional  area  of  web  plate,  10' M8  X  ".487 

Net  sectional  area  of  covers,  9".  17  x  ".24 

Gauged  length,  15". 


.sqn are  inches  .  4.96 
do....  2.20 


Applied  loads. 

Id  ganged  length. 

Total. 

Per  square 
indi. 

Elongation. 

Set. 

Eemarks. 

Founds. 

600 

1,000 

2,000 

4,000 

e,ooo 

8,000 
10.000 
12,000 
14,000 
16,000 
18,000 
20,000 
32,000 
24,000 
26,000 
28,000 
80,000 
32,000 
34,000 
36,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
112,000 
114,000 
118.000 
118,000 
120,000 

PouTidt. 

Inch. 

0. 

.0000 
.0002 
.0005 
.0007 
.0010 
.0014 
.0017 
.0021 
.0024 
.0027 
.0029 
.0032 
.0035 
.0037 
.0039 
.0043 
.OOM 
.0048 
.0051 
.0054 
.0068 
.0060 
.0063 
.0065 
.0060 
.0072 
.0075 
.0078 
.0081 
.0085 
.(Ky87 
.0090 
.0094 
.0097 
.0101 
.0106 
.0111 
.0120 
.0126 
.0131 
.0136 
.0143 
.0148 
.0152 
.0157 
.0161 
.0166 
.0170 
.0175 
.0180 
.0184 
.0192 
.0196 
.0202 
.0207 
.0212 
.0219 
.0228 
.0238 
.0255 
.03 

JncK 

0. 

Initial  load 

Tensile  strength. 

.0002 

.0007 

.0061 

24,190 

Fractured  the  covers  through  first  row  of  rivet  holes.    Appearance 
granular  next  sides  of  holes,  silky  metal  balance  of  fractures. 

Maximum  stre89  on  joint. 

Tension  on  gross  section  of  web  plate pounds  per  square  inch . .  24, 190 

Qnsion  on  net  section  of  covers do 64, 540 
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No.  9403. 
Marks,  T  8. 

4"  steel  plate,  |"  iron  bolts. 
Punched  holes;  punch  ||",  die  J"  diameter. 

Gross  aeotional  area  of  web  plate,  10", 22  X  ".488 

Shearing  area  of  bolts,  ''.61  diameter 


.square  inches. 
do... 


4.99 
8.50 


Gauged  length,  16'', 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total 

Per  sqnare 

iBCb. 

Elongation. 

Set. 

Poundi, 

500 

1,000 

2,000 

4.000  . 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 

22,000 

24,000 

26,000 

28,000 

90,000 

40,000 

50.000 

60,000 

'&Z 

00.000 
100,000 

108,600 

Poundi. 

Inch. 

0. 

.0001 
.0002 
.0005 
.0007 
.0010 
.0012 
.0015 
.0018 
.0021 
.0028 
.0026 
.0029 
.0032 
.0035 
.0041 
.05 
.08 
.12 
.15 
.17 
.19 
.21 
.26 

Inch, 
0. 

Initial  load. 

Tensile  strength. 
Shearing  strength  of  bolts. 

/      20,740 
i      29,570 

Sheared  the  bolts, 
covers. 


Started  fractures  at  sides  of  holes  in  first  row  in 
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RIVETED   AND    BOLTED   JOINTS. 
No.  9404. 


Marks  T 11. 

J"  steel  plate,  §"  iron  rivets. 

Punched  holes;  punch  ii",  die  J"  diameter. 

Gro88  sectional  area  of  web  plate,  10''.22  X  '^256 sqaare  inch. .  2. 62 

Net  sectional  area  of  web  plate,  8".78  X  ".256 do 2.25 

Gauged  length,  15". 


Applied  loads. 


Total. 


Per  square 


squa 
Dch. 


In  gauged  length. 
Elongation. 


Pounds. 
500 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34.000 
86,000 
38,000 
40,000 
42,000 
44.000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02.00U 
04.000 
06,000 
08,000 
109,900 


Pound*. 


41,950 


Inch. 

0. 

.0002 
.0003 
.0006 
.0009 
.0018 
.0017 
.0021 
.0025 
.0028 
.0032 
.0036 
.0030 
.0042 
.0046 
.0049 
.0052 
.0056 
.0059 
.0063 
.0067 
.0070 
.0074 
.0079 
.0083 
.0086 
.0090 
.0095 
.0099 
.0104 
.0109 
.0114 
.0121 
.0127 
.0134 
.0142 
.0149 
.0156 
.0164 
.0172 
.  0179 
.0187 
.0197 
.0204 
.0213 
.0223 
.0236 
.0249 
.0265 
.0288 
.05 


Remarks. 


Set. 


Inch. 
0. 


.0008 


.0023 


.0070 


Initial  load. 


Tensile  strength. 


Fractured  web  plate  across  first  row  of  rivet  holes. 

Granular  metal  at  sides  of  one  hole,  silky  appearance  elsewhere. 

Maximum  atresi  on  joint. 

Tension  on  gross  section  of  web  plate pounds  per  square  inch . .  41, 960 

Tension  on  net  section  of  web  plate do 48,840 
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No.  9406. 
Marks,  T 12. 

J"  steel  plate,  §"  iron  bolts. 

Puuched  holes;  punch  fi'S  <li®  f "  diameter. 

Gross  sectioDal  area  of  web  plate,  8".04x".250 Bqnare  inches..  2.01 

Net  sectional  area  of  web  plate,6'  .60x".250 do 1.65 

Shearing  area  of  bolts,  ".61  diameter do....  3.50 

Gauged  length,  15". 


Applied  loads. 


Total. 


Poundi. 
500 
1,000 
2,000 
4,000 
6,000 
8,000 
10,000 
12,  OUO 
14,000 
16,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,  t!OU 
32, 000 
34.000 
36,000 
38,000 
40,  000 
42,000 
44.000 
46,000 
48,  000 
50.000 
52.000 
60,  000 
70,000 
80,000 
80,400 


Per  so  nore 
inch. 


In  ganged  length. 
Elongation.        Set. 


PotmdM. 


40,000 


Tneh. 

0. 

.0001 
.0002 
.0005 
.0008 
.0011 
.0016 
.0020 
.0024 
.0027 
.0030 
.0034 
.0037 
.0040 
.0044 
.0048 
,  0051 
.0056 
.0060 
.0064 
.0069 
.0072 
.0076 
.OOHl 
.0085 
.0090 
.0098 
.11 
.14 
.16 
.30 


Inch. 
0. 


.0008 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  web  plate  across  first  row  of  rivet  holes.     Silky. 

Maximum  strwe  on  joint. 

Tension  on  gross  section  of  web  plate pounds  per  square  inch . .  40, 000 

Tension  on  net  section  of  web  plate do....  48,730 

Shearing  on  bolts do 22.970 

H.  Doc.  131 22 
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RIVETED   AND  BOLTED  JOINTS. 
Ko.  9406. 


Marks,  T  1. 

Angle,  3"  x 3"  x  |",  §"  iron  rivets. 

Punched  holes;  punch  f^",  die  J"  diameter. 

Gross  sectional  area  of  angle  (approximate),  2.11  square  inches. 

Gauged  length,  15". 


Applied  loads. 

In  gauged  length. 

1 

Total. 

Per  square 
inch. 

Elongation 

Inch. 

0. 

0. 

.0003 
.0005 
.0006 
.  0008 
.0010 
.0012 
.0015 
.0017 
.0020 
.0022 
.0024 
.0027 
.0030 
.0035 
.0039 
.0044 
.0048 
.0054 
.0059 
.0066 
.0071 
.0081 
.0087 
.0094 
.0104 
.0110. 
.0120 
.0130 
.0138 
.0146 
.0154 
.0165 
.0172 
.0180 
.0190 
.0199 
.0210 
.0222 
.0234 
.0246 
.0260 

.04 
.06 

Set. 

Remarks. 

Pounds. 

500 

1,000 

1,500 

2,000 

2,500 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

28,000 

24,000 

26,000 

26,000 

27,000 

28,000 

29,000 

30.000 

31,000 

32,000 

38,000 

34,000 

35,000 

36,000 

37,000 

Pounds. 

Inch. 
0. 

Initial  load. 



.0014 

Tensile  strength. 

.0051 

38,000 
89,000 

40,000 
41,000 

.0132 

44.000 
48,000 
50,100 

............ 

23,740 

1 

Fractured  angle  bar  at  opposite  end  from  the  gauged  length.  Line 
of  fracture  extended  through  first  rivet  hole  in  each  leg.  Appearance, 
granular. 
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RIVETED   AND   BOLTED   JOINTS. 
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No.  9407, 
Marks,  T  2. 

Angle,  3"  x  3"  x  §",  i"  iron  rivets  and  bolts. 
Punched  boles;  punch  \i"j  die  f"  diameter. 

Gross  sectional  area  of  angle  (approximate) square  inches . . 

Shearing  area  of  bolts do 

Gauged  length,  15". 


2.11 

1.75 


Applied  loads. 


In  gauged  length. 


Pounds. 
500 
1,000 
1,500 
2,000 
2,500 
•J,  000 
4.000 
5,000 
6,000 
7,000 
8,000 
0,000 
10  000 

Pounds. 

^ 

11^000 

12.000 

13  000 

14, 000 

15.000 

16,000 

17,000 

18,001) 

19,  (UIO 
20.000 

21,000 

22,000 
26, 000 

30,000 

31,000 

38,000 

42.000 

46,000 

50.  000 

Elongation.         Set. 


50,800 


/      24. 080 
\      29. 030 


Inch. 

0. 

.0002 
.0004 
.0005 
.0007 
.0009 
.0012 
,  0016 
.0020 
.0024 
.0029 
.0033 
.0038 
.0044 
.0048 
.0052 
.0059 
.0066 
.0074 
.0083 
.0096 
.0120 
.0146 
.0208 
.11 
.12 
.16 
.18 
.21 
.25 
.29 
.35 


Inch. 
0. 


Remarks. 


IniUal  load. 


.0087 


Tensile  strength. 
I  Shearing  strength  of  bolts. 


Sheared  the  bolts.     A.  small  crack  was  started  at  the  first  rivet  hole 
in  the  lower  leg  of  the  angle. 


GAS  TUBE. 


HYDROSTATIC  TEST,  WITH  INTERIOR  PRESSURE,  OF  A  GAS 
TUBE  FOR  THE  UNITED  STATES  SIGNAL  SERVICE. 
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GAS   TUBE. 
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TUBE  MADE  BT  THE  KAVITESMAir  TUBE  COMPANY,  HEW  TORE. 

The  tube  was  tested  by  means  of  pipiug  connected  with  a  reservoir 
cylinder  placed  in  the  testing  machine.  The  piston  of  this  reservoir  was 
3".37  diameter;  sectional  area,  8.92  square  inches. 

The  total  loads  applied  refer  to  this  piston.  There  was  no  leakage 
of  the  connections,  hence  the  piston  travel  closely  indicates  the  time 
when  the  tube  reached  its  elastic  limit,  which  occurred  at  4,710  pounds 
per  square  inch,  as  shown  by  the  increased  rate  of  travel  of  the  piston 
and  the  gradual  yielding  of  the  tube  under  sustained  pressure. 

Between  the  load  at  the  elastic  limit  and  time  of  final  rupture,  scale 
started  off  the  exterior  surface  of  the  tube  in  minute  flakes  at  places 
along  its  length,  but  without  general  scaling. 

At  a  place  25'^  to  31''  from  the  closed  end  a  seam  in  the  exterior 
surface  slightly  opened,  this  seam  being  about  90^  from  the  side  on 
which  final  rupture  occurred. 


No.  8312. 


STh" 


^Jltepture, 


-3pL 


1 


Weight,  82  pounds. 


Applied  loads. 

1 

Totol. 

Per  square 
inch. 

Pound*. 
1,000 
2,000 
3,000 
4.000 

projects.   !                                           Remarks. 

i                                             ! 

Pound: 
8,920 
17,840 
26,760 
35.680 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
42,000 
42.000 
42,500 
42. 500 
43.000 
43.000 
43,500 
44.000 
44,600 
44,600 
46,000 
47,000 
47,500 
48,000 
49,000 
8,920 
44.600 
49.000 
50,000 
61.000 
52,000 
52,300 

Incht: 
14.41 
13. 53 
12.73 
11.95 
11  83 
11.75 
11.65 
11.54 
11.42 
11.18 
11.03 
10. 94 
10.83 
10.46 
10.36 

Elastic  limit. 
After  3  minutes. 
After  5  minutes. 

Do. 

4,7i6 
4,710 
4,710 

10. 01              Do. 
9.90                                                                                                                 1 

5,"  666" 

5,000 

9.75 

9.28 

8.19 

7.35 

5.83 

5.02 

4.08 

2.65 

16.76 

13.24 

12.73 

11.81 

10.56 

9.40 

Do. 
New  stroke  of  piston  taken. 
Ultimate  strength. 

1,000 
5,000 

5,863 

A  longitudinal  rupture  occurred  at  the  nipple  end  of  the  tube, 
extending  about  13^'^  along  the  length  of  the  tube* 
Appearance  isilky,  lamellar. 
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BRICKS. 


ABSORPTION  OF  WATER  AND  COMPRESSIVE  ELASTIC 

PROPERTIES,  AND    EXPANSION   DUE 

TO  HEAT  AND  COLD. 

BUILDING  MATERIAL  TESTS,  CONTINUED  FROM  REPORT  OF  1896. 
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BRICKS. 
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BRICKS. 
Absorption  op  Water. 


No.  of 

teat 

com- 

presB- 

ive 
elastic 
prop- 
erties. 


Contributor. 


1373 

1374 

1378  j 

1377  I 
1370  I 

1371 
1372 
1381 

1382 
1386 
1384 
1385 
1305 

1306 
1367 
1376 
1376  . 
1380  I 

1379  [ 
1364 

1368  ' 

1363 


Kansas   City   Hydranlic 
Press  Brick  Co 

...do 

Ttie  Powhatan  Clay  Manu- 
facturing Co 

do 

The  Hydraulic  Press  Brick 
Co 

....do 

....do 

Philadelphia    and   Boston 
Face  Brick  Co 

....do 

....do 

....do 

....do , 

Eastern    Hydraulic   Press 

Brick  Co 

do 
do 


Brooke  Terra  CottikTo . 
do. 


Gladding  McBean  &  Co. . . 

....do... 

Northern  Hydraulic  Preas 

Brick  Co 

Chicago   Hydraulic   Press 

Brick  Co 

Clark  Press  Brick  Co 


Absorption  of  water. 


Weight, 
dry. 


After  soaking 
one  week. 


After  passing 
through  cold,  , 
hot  and  cold 
baths. 


Increase  after  i 
soaking  first 
week.         ' 


By  By  By     i     By     I     By 

, weight,  volume,  weight,  volume,  weight. 


Lba. 


'  1,1 

Oz.    Per  et.    Per  et.    Per  et.    Per  et.    Per  ct. 


By     ! 
volume. 


23.0  ' 
20.6 

20.9 
14.4  I 

28.2  I 

15.3  ' 
17.7 


14.1 
13.0 

I 
14.3 
8.4 

18.1  I 
11.4 
12.0  ' 


26.8  ; 
25.1  I 

26.7  '' 
18.0 

32.0  I 

2;j.2 

23.7 


14.8 

14.4 

12.6 

13.0 

11.4  I 

12.0 

22.6 

24.9  ' 

10.0  I 
14.1 


8.5! 

9.2  I 

8.4 

10.8  . 

8.1  I 

10.2  I 
13.6 

15.8  i 

10.9  I 
13.1  I 


17.8 
J8.7 
17.4 
21.3 
16.9 
21.2 
26.3 

29.2 

22.0  ' 

24.1  I 


2.0 
2.3  I 

3.1  ' 
1.7  , 

2.2 

8.9  ' 
3.0 


33.1 

21.2 

36.2  , 

31.0 

19.3 

34.0  ' 

10.2 

6.2 

13.6  ! 

29.8 

21.0 

35.3  • 

21.1 

12.6  ' 

24.8  ! 

1.4 
1.8 
2.3 
4.2 
2.6 
4.4 
2.0 

2,3 

1.5  I 
5.4 


Per  ct. 

8.8 
4.5 

5.8 
3.6 

3.8 
7.9 
6.0 

3.1 
3.0 
3.4 
5.5 
3.7 

3.0 
4.3 
4.8 
8.3 
5.5 
9.2 
3.7 

-4.8 

8.0 
10.0 


Compressive  Elastic  Propbbties. 

The  bricks  were  prepared  for  testing  with  their  ends  ground  flat,  and 
were  loaded  endwise  in  the  testing  machine. 

Observations  were  made  on  the  compressibility  of  the  bricks  in  the 
direction  of  loading,  and  the  lateral  expansion  of  the  material  was 
determined  on  a  transverse  ganged  length  taken  at  right  angles  to  the 
direction  of  loading. 

Values  of  the  moduli  of  elasticity  ranged  from  820,000  pounds  per 
square  inch  for  a  soft  fire  brick  to  7,200,000  pounds  per  square  inrh 
the  value  found  for  a  hard  paving  brick. 

The  ratios  of  lateral  expansion  to  longitudinal  compression  generally 
fell  between  the  limits  of  ^9  and  p^.^.  In  one  instance  the  apparent 
ratio  was  if$,  but  this  exceptionally  large  value  was  attributable  to  the 
heterogeneous  condition  of  the  brick,  which  was  softer  and  more  com- 
pressible immediately  under  the  transverse  gauged  length  than  else- 
where along  its  length. 

An  exceptionally  small  ratio,  3-f^,  was  shown  by  a  fire  brick  of  low 
compressive  modulus  of  elasticity. 

The  coefficients  of  expansion  by  heat  were  determined  with  certain 
bricks  which  had  been  examined  for  compressive  elastic  properties  and 
reported  in  1895. 
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BRICKS. 


The  absorption  of  water  was  observed  after  one  week's  immersion  in  a 
bath  at  atmospheric  temperature,  and  was  again  observed  after  the  bnck 
had  passed  through  the  hot  water  bath  of  about  212^  F. 

The  effects  of  freezing  while  in  a  saturated  state  were  determined 
showing  the  expansion  while  in  a  frozen  state  and  the  permanent  set 
which  resulted  from  this  expansion.  A  number  of  samples  were  frozen 
a  second  time. 

The  following  table  exhibits  these  results,  together  with  moduli  of 
elasticity  and  ratios  of  lateral  expansion  and  longitudinal  compression. 

When  a  second  freezing  had  been  given  the  brick,  the  second  values 
in  the  column  showing  the  expansion  by  freezing  indicate  the  total 
amount  of  expansion  in  the  gauged  length  of  6''. 

Brick  Contributed  by  the  Somerset  and  Johnsonburg  Manu- 
facturing Company,  Boston,  Mass. 

PAVING  BRICK,  DARK  BROWN  COLOR. 

Ko.  1393. 
Length,  8".59. 

Sectional  area,  2".56  x  4".22  =  10.8. 
Gauged  length,  5". 


Applied  loAde. 


Total.     I  Per  sqaare 
'       Inch. 


Pounds. 

1,080 

2,160 

3, 240 

4,820 

5,400 

6,480 

7,560 

8,640 

9,720 

10  800 

1,080 

16,  200 

21,600 

27,000 

32,400 

37,800 

48.200 

48,600 

54,000 

1,080 


Poundt. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

100 

1.500 

2.000 

2,500 

3,000 

3,500 

4,000 

4,500 

5,000 

100 


In  gauged  length. 


ComprcB- 
sion. 


Inch. 

0. 

.0001 
.0002 
.0003 
.0004 
.0OU5 
.00  6 
.0008 
.0000 
.0011 


.0018 
.0025 
.0033 
.00119 
.0047 
.0054 
.0062 
.0069 


Remarks. 


Set. 


Inch.      \ 

0.  Initialload. 


|e  =  3,650,000  pounds  per  sqaare  inch. 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3".5. 


Applied  loads. 


In  gauged  length. 


Total. 


Pounds. 

1,080 
M,000 

1,080 
54,000 

1,080 


Per  so  nare  I     Lateral 
inch.       I  expansion. ' 


Pounds. 

100 

5.U00 

100 

5.000 

100 


Inch. 
0. 
.0007 


.0007 


Set. 


Inch. 
0. 


Remarks. 


Initial  load. 


Ratio  of  lateral  expansion  to  longitudinal  compression,  ^. 


BRICKS. 
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Bbiges  Conteibutbd  by  the  Gay  Head  Olay  and  Bbigk 
Company,  Chelsea,  Mass. 

FIRE  BRICK,  "SALAMANDER  XX." 

No.  1400. 
Length,  9".10. 

Sectional  area,  2".60x4:".60  =  11.50  square  inches. 
Gauged  length,  5". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  M  nan 
inch. 

Comprea- 
sion. 

Set. 

Pounda. 
1,150 
2,300 
»,450 
4,600 
5.750 
6,900 
8.050 
0, 200 
10,350 
11.500 
1,150 

Pounds. 
100 
200 

Inch. 
0. 
.0006 

Inch. 
0. 

Initialload. 
}b  =  980,000  pounds  per  square  inch. 

300 
400 

.0011 
.0016 

500 

-0022 

600               ■  0028 

700 

.0033 

800 

900 

1,000 

100 

.0039 
.0044 
.0050 

.0004 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3".5, 


Applied  loads. 


I 


Total. 


,  Per  square 
I       inch. 


Pounds. 

1.150 
11,500 

1,150 
11,500 

1,150 


Pounds. 

100 
1,000 

100 
1,000 

100 


lu  gauged  length. 


Lateral    ' 
expansion. : 


Set. 


Inch. 
0. 
.0001 

Inch. 
0. 

0. 

.0001 

0. 

Remarks. 


Initial  load. 


Batio  of  lateral  expansion  to  longitudinal  compression,  ^-fr* 


350  BRICKS. 

DARK  BUFF  SPECKLBD  BRICK. 

No.  1444. 

Len^rtli,  11".78. 

Sectional  area,  l".56  x  4".03  =  6.29  sqaare  inches. 

Gauged  length,  6". 


Applied  loads. 


In  gauged  length. 


Total      I  ^^^  square    Compies- 
I       Incii.  sion. 


Set. 


Remarks. 


Pounds. 
620 
1,258 
1,887 
2,516 
3.145 
3,774 
4.403 
5.032 
5,661 
6,290 
620 
9,435 
12,580 
15.  725 
18. 870 
629 


Pound*. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,500 

2,000 

2.500 

3,000 

100 


Inch. 

0. 
.0004 
.0007 
.0010 
.0012 
.0015 
.0018 
.0021 
.0023 
.0027 

"".'ooio' 

.0055 
.0060 


Inch. 
0. 


Initial  load. 


^2  '  l}^  =  2,180,000  ponnda  per  sqaare  inch. 


Lateral'expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3".5. 


Applied  loads.              In  gauged  length. 

Remarks. 

Total.     ,  ^^l  ■^°""®  i     Lateral 
J.  www.            jjj^^         expansion. 

Set. 

Pounds.       Pounds.          Inch. 
629                 100            0. 
18,870              3,000          ■    .0009 
629    '             100      

Ineh. 
0. 

Initial  load. 

0. 

18,870    1          3,000              .0009 
629    '              100      

6. 

Eatio  of  lateral  expansion  to  longitudinal  compression,  g^. 


BRICKS. 
BARK  BUFF  SPECBXED  BRTCK 

No.  1445. 
Length,  11".75. 

Sectional  area,  l''.55x4''.03  =  6,25  square  inches. 
Gauged  length,  6". 
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Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set 

Remarks. 

Pounds. 

625 

1,250 

1.875 

2,500 

3,125 

3.760 

4,375 

5,  OnO 

5,625 

6,250 

625 

9,375 

12,500 

15, 625 

Pounds. 
100 
200 
300 
400 
500 
600 
700 

Inch. 

0. 

.0002 
.0006 
.0009 
.0012 
.0014 
.0017 

Ineh. 
0. 

Initial  load. 
|E  =  2,260,000  pounds  per  square  Inch. 

800               .  0020 

900 
1.000 

100 
1,500 
2,000 
9  nan 

.0022 
.0025 

0. 

.0039 

.0052 

aana 

18.750     t          3.000    1           .0080 

025    '              100 

.0003 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3",5. 


Applied  loads. 

In  ganged  length. 

Remarkc. 

Total 

Per  square 
inch. 

Lateral    '        «„* 
expansion.         °®'- 

Pounds. 
625 

18,750 

Pounds. 
100 

3.000 

Ineh. 
0. 
.0006 

Ineh. 
0. 

Initial  load. 

625    1              ioO 

18,750    '          3.000 

625                   100 

0. 

.0006 

0. 

Eatio  of  lateral  expansion  to  longitudinal  compression,  ^, 
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Bbiok  Contributed  by  the  Blandfobd  Brick  and  Tile 
Company,  Russell,  Mass. 


FIKB  BRICK  No.  1.  X. 


No,  1399. 
Length,  9".19. 

Sectional  area,  2''.43  x  4''.84  =  11.76  square  inches. 
Gauged  length,  5'^ 


Applied  loodB.        I      In  ganged  length. 


■^"^  \''"cr' 


Compres- 
sion. 


Remarks. 


Pound*. 
1,176 
2,352 
3,528 
4,704 
5,880 
7,056 
8,232 
9, 408 
10.584 
11,760 
1, 176 


Pounds.    I 
100    I 
200    ' 
300 
400 
500 
000 
700    I 
800    ' 
91)0    , 
1.(00    I 
100      . 


Inch. 

0. 
.0007 
.0013 
.0019 
.0025 
.0031 

.  oo:<5 

.0040 
.  0«U6 
.  00."i2 


Set. 


Inch. 
0. 


Initial  load. 


0004     }^^  ~  940,000  poundH  per  Sfjimre  incli. 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3".5. 


Applietl  loads.  In  gauged  lengtli. 

I  Per  Koiiare       Lateral 


Total,     j  ' 


inch. 


expansion. 


1, 176  100 

11,760  I.OUO 

1,1 7«  100 

ll,7fiO  1,000 

1,176  ,  100 
i 


•I 


Remarks. 


Set. 


Inch.  Inch. 

0.  0. 

.0004    ; 

'        0. 

.0004    I 

0. 


Initial  load. 


Batio  of  lateral  expansion  to  longitudinal  compression,  g^. 


BRICKS. 
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Bbick  Gontbibuted  by  thb  New  E^aLAi^D  Steam  Bbiok 
Company,  Pi^ovidbngb,  B.  I. 

PAVING  BRICK,  DARK  RED  COLOR. 

No.  1396. 
Length,  7".75. 

Sectional  area,  2'^35  x  3'^55  =  8.34  sqaare  inches. 
Gauged  length,  5^'. 


AppUedlMda. 

In  ganged  length. 

Total. 

Persouwe 
inck 

Compres- 
aion. 

Set. 

Remarks. 

Pounds. 

834 

4,170 

8.840 

12,510 

16,680 

20,850 

25.020 

29,190 

38,360 

87,680 

41,700 

884 

Pottncb. 

100 

500 

1.000 

1,500 

2,000 

2,500 

8,000 

8,500 

4,000 

4,500 

5,000 

100 

Inch. 

0. 

.0002 
.0007 
.0014 
.0020 
.0026 
.0082 
.0080 
.0045 
.0050 
.0066 

Inch. 
0. 

Initial  load. 
|e  =  4,540,000  pounds  per  square  inch. 

.0002 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3'^ 


Applied  loads. 


TotaL 


Pounds. 

834 

41,700 

834 

41.700 
834 


Per  souare 
incn. 


Pounds. 

100 
5,000 

100 
5,000 

100 


In  gauged  length. 


Lateral 
expansion. 


Set. 


Inch. 
0. 
.0004 

Inch. 
0. 

0. 

.0004 

0. 

Remarks. 


Initial  load. 


Batio  of  lateral  expansion  to  longitudinal  compression,  ^. 
H.  Doc.  131 23 
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BRICK8 


BbIOKS    GONTBIBTJTED    by   the    SATBE    &    FiSHBB    OOMPANT, 
SATBEVILI^,  N.  J. 


CREAM<;OLORED  BRICK  No.  8. 

No.  1397. 


pctJtei.06  d^ep. 


6?29 


Sectional  area  (2".27x4M0)-(".06x2".06)  =  9.X8  square  inches. 
Gauged  length  5^',  on  opposite  side  to  sunken  panel. 


AppUed  loads. 

In  ganged  leng.li. 

ToUL 

PerMmare 

Compres-  |        <;_. 
8lon.               ^'■ 

Remarks. 

PoundM. 
918 
1,836 
2,754 
3,672 
4,590 
5,506 
6,126 
7,344 
8,262 
9,180 
918 
13, 770 
18,360 
22,950 
27.540 
82,130 
85,600 

PmindB, 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,500 

2,000 

2,500 

3,000 

3,500 

3.878 

Inch. 
0. 
.0004 

Inch. 
0. 

Initial  load. 

.0007 
.0010 
.0012 
.0014 
.0016 
.0018 
.0021 
.0023 



Cracks. 

Ultimate  strength. 

.0002 

.0034 
.0045 
.0056 
.0068 
.0080 



38  580              4. 908 

BRICKS. 

BRICK  No.  47. 
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ISo.  1446. 
LenRth,  ll."79. 

Sectional  area,  1".58  x  3'^96  =  6.26  square  inches. 
Ganged  length,  6'^ 


AppUtid  load*. 

In  gaaged  length. 

Remarks. 

'^'^      ^'LX" 

Compres- 
8ion. 

Set. 

Pounds. 

626 

1,252 

1.878 

2,504 

3,130 

8,750 

4.382 

5,000 

5,084 

6,200 

626 

9.390 

12.520 

16,660 

18,780 

020 

18,780 

Po%mds. 

100 

200 

800 

400 

500 

000 

700 

800 

900 

1,000 

100 

1,500 

2,000 

2.600 

3,000 

100 

8.000 

Inch. 

0. 

.0000 
.0002 
.0004 
.0007 
.0010 
.0013 
.0010 
.0019 
.0023 

Inch. 
0. 

Initial  load. 
|e  =  1,790,000  ponndn  per  square  inch. 

0. 

.0039 
.0057 
.0078 
.0105 

.0008 

.0109 

820    j             100 

.0000 

Lateral  expansion  nnder  endwise  compression  loads. 
Transverse  ganged  length,  3'^5. 


Applied  loads. 

In  gaaged  length. 

Remarks. 

Total. 

Persqoaie 
inch. 

Lateral 
expansion. 

Set. 

Pounds. 

026 
18,780 

020 
18,780 

626 

Pounds. 

100 
8,000 

100 
3,000 

100 

Inch. 
0. 
.0029 

Inch. 
0. 

InitUl  load. 

.0001 

.0083 

.6663 

Brick  began  to  crack  in  that  part  covered  by  the  micrometer. 
Batio  of  lateral  expansion  to  longitudinal  compression,  yf^. 
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BRICKS. 

BRICK  Xo.  44. 


No.  1447. 
Length,  11".88. 

Sectional  area,  1".56  x  3".97  =  6.16  square  inches. 
Gauged  length,  6'^ 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

PerMuare 
inch. 

Comprea- 
aion. 

Set. 

Pounds. 

615 

1,230 

1,845 

2,460 

8.075 

3,600 

4.305 

4.920 

5,535 

6,150 

615 

9,225 

12,300 

15.375 

18,450 

615 

Poundt. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,500 

2.000 

2,500 

3,000 

100 

Inch. 

0. 

.0002 
.0003 
.0005 
.0007 
.0010 
.0012 
.0014 
.0016 
.0019 

Inch. 
0. 

Initial  load. 
}e  =  2, 760, 000  pounds  per  square  inch. 

.0001 

.0031 
.0043 
.0054 
.0066 

.0003 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3'\5. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
incn. 

Lateral 
expansion. 

Inch. 
0. 
.0006 

Set 

Pounds. 

615 
18.450 

615 
18.450 

615 

Pounds. 

100 
3,000 

100 
8,000 

100 

Insh. 
0. 

0. 

.0005 

0. 

Remarks. 


Initial  load. 


Kiitio  of  lateral  expansion  to  longitudinal  compression,  ^. 


BRICKS. 

BRICK  ISO.  30. 
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No.  1448. 
Length,  11 ''.93. 

Sectional  area,  1''.51  x  4''.06  =  6.13  square  inches. 
Ganged  length,  6''. 


Applied  loMla. 


TotaL 


Pound*. 

018 
1,228 
1,830 
2,452 
3,005 
3,678 
4.291 
4,904 
5.617 
6,180 

018 
9.195 
12.200 

018 


Per  eoaare 
inob. 


Poundt. 

100 

200 

300 

400 

500 

000 

700 

800 

900 

1,000 

100 

1,500 

2,000 

100 


In  ganged  length. 


Compree* 
•ion. 


Set. 


JneA. 
0. 
.0002 

Ineh. 
0. 

.0005 

.0006 

.0012 

.0015 

.0018 

.0021 

.0025 

.0028 

.0002 

.0044 

.0002 

.0004 

Remarks. 


Initial  load. 


>£  =  1,900,000  ponndfl  per  aqiiare  inch. 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3''.5. 


Applied  loads. 

In  ganged  length. 

TotaL 

Peraqnare 
inch. 

Lateral 
expansion. 

Set. 

Iteniarks. 

Pounds. 

013 
12,200 

013 
12,200 

618 

Pounds. 

100 

2,000 

100 

2,000 

100 

Ineh. 
0. 
.0006 

Ineh. 
0. 

iDitial  load. 

0. 

.0005 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  ^^^ 
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BRICKS. 


Bbicks  Oontbibutbd  by  the  Franklin  Paving  Bbiok  Company, 

Franklin,  Pa. 

PAVING  BKICK,  BARK  RED  COLOR. 

No.  1391. 
Length,  8'^22. 

Sectional  area,  2".50x4".15=10.38  sqnare  inches. 
Ganged  length,  5'\ 


Applied  lo«ds. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqnare 
inch. 

Compres- 
sion. 

Set. 

Poundt. 
1,038 
2,076 
3,114 
4,152 
5,190 
6,228 
7,266 
8,304 
9,342 
10,380 
1.038 
15,570 
20,760 
25,950 
31,140 
86,330 
41, 520 
46,710 
51,900 

1,  o:t8 

62,280 
72,660 
83,040 
93,420 
103,800 
88,040 
62,280 
41,520 
20,760 
10,380 
1,038 

Pound*. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,500 

2,000 

2,500 

3,000 

3,500 

4,000 

4,500 

5,000 

100 

6,000 

7,000 

8,000 

9,000 

10,000 

8,000 

6,000 

4.000 

2,000 

1,000 

100 

Inch. 

0. 

.0001 
.0002 
.0004 
.0005 
.0006 
.0007 
.0008 
.0009 
.OOJO 

Inch. 
0. 

Initial  load. 

0. 

.0014 
.0017 
.0021 
.0025 
.0030 
.0034 
.0037 
.0041 

.0001 

.0048 
.0056 
.0064 
.0071 
.0080 
.0065 
.0050 
.0035 
.0020 
.0011 

\e  =  6,350,000  pounds  per  sqnare  inch. 

.C002 

^ 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3".5. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqnare 
inch. 

Lateral 
expansion. 

Set. 

Poundn.       Poundt. 

1,038                 100 
103,800            10,000 

1,038    1              100 
103,800     1        10,000 

1,038                  100 

Inch. 

0. 
.0008 

Inch. 
0. 

Initial  load. 

0. 

.0008 

0. 

Katio  of  lateral  expansion  to  longitudinal  compression,  e^. 


BRICKS. 
PA  VINO  BBICX,  BABK  BROWN  COLOB. 

No.  1392. 
Length,  8'M4. 

SectioDal  area,  2''.46x4''.18=10.28  square  inches. 
Gauged  length,  5". 
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Applied  loads. 

In  ganged  length. 

Bemarka. 

TotaL 

Per  sqaare 

CompTes- 
aion. 

Set. 

F<nindi, 
1,028 
2,066 
3,064 
4,112 
6,140 
6,168 
7,196 

Pound*. 

100 

200 

800 

400 

600 

600 

700 

800 

900 

1,000 

100 

1,600 

2,000 

2,600 

3,000 

3.600 

4,000 

4.600 

6,000 

100 

6,000 

7,000 

8,000 

9,000 

10,000 

100 

Inch. 

0. 

.0001 
.0002 
.0003 
.0004 
.0006 
.0006 
.0006 
.0007 

Inch, 
0. 

Initial  load. 
|e=:  7,070,000  ponnda  per  sqaare  inch. 

8,224 

0,262 

10,280 

1,028 

.0008 

0. 

16,420 
20.660 
26  700 

.0012 

.0016 
.0019 
.0023 
.0026 
.0029 
.0033 
.0036 

30,840 
35,980 
41,120 

46,260 

61,400 

1,028 

0. 

61,680 

.0043 
.0049 
.0057 
.0064 
.0071 

71,960 

82,240 

92,520 

102,800 

1,028 

.0001 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3''.5. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  sqnare 
inch. 

Lateral 
expansion. 

8.. 

Remarks. 

Poundi. 

1,028 

102.800 

Pound$. 
100 

10.000 

Jneh.     . 
0. 
.0008 

Inch. 
0. 

Initial  load. 

1.028                 100 

102,800            10,000 

1,028                  100 

0. 

.0008 

0. 

Ratio  of  lateral  expansion  to  longitudinal  compression,  gfx* 
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BRICKS. 


Bbiok  Oonteibuted  by  The  Powhatan  Olat  MANXTFACTUEnro 
Company,  Biohmond,  Va. 


CBBAMWHITB  CM)LORED  BRICK. 


No.  1443. 
Length,  11  ".66. 

Sectional  area,  2".39x3".79=:9.06  square  inches. 
Ganged  length,  10''. 


AppUedloftds. 

In  gMged  length. 

Remarks. 

TotaL 

Partqnwe 
ino^. 

ComprM- 
ston. 

Set. 

Pimndi. 
900 
1,812 
2.718 
8,024 
4,280 
6,430 
0,342 
7,248 
8,164 
9,000 
900 
18,690 
18,120 
22,060 
27,180 
900 

Pound: 
100 
200 
300 
400 
600 
000 
700 

US 

1,600 
2,000 
2.600 
8,000 
100 

Jneh. 

0. 

.0004 
.0007 
.0011 
.0016 
.0019 
.0024 
.0028 
.0032 
.0080 

Ineh. 
0. 

Initial  load. 
|e= 2,480,000  poonds  per  aquare  inch. 

.0008 

.0068 
.0080 
.0101 
.0128 

.0000 

Lateral  expansion  onder  endwise  compression  loads. 
Transverse  ganged  length,  3''.5. 


Applied  loada. 

In  ganged  length. 

Remarks. 

TotaL 

Peraqnare 
Inoh. 

Lateral 
expansion. 

Set. 

Poftndi. 

900 
27,180 

900 
27,180 

900 

Pounds. 

100 
3,000 

100 
3,000 

100 

Jneh. 

0. 
.0008 

Jneh. 
0. 

Initial  load. 

0. 

.0008 

0. 

Eatio  of  lateral  expansion  to  longitudinal  compression,  ^. 
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BRICKS. 
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Bbigk  Contributed  by  John  Eharkeb,  Ashbt, 

FIRE  BRICK. 

I^o.  1398. 
Length,  9".04. 

Sectional  area,  2''.60  x  4'^28  =  11.13  square  inches. 
Gauged  length,  5^'. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  Bgnare 

iDOh. 

Compres- 
•ion. 

Set. 

Poundt. 

1,113 

2,226 

3,339 

4,452 

6,565 

6,678 

7,791 

8,904 

10,017 

11,130 

1,118 

12,2A3 

13.556 

14,469 

15,582 

16.686 

1,118 

Poundt. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,100 

1,200 

1.800 

1,400 

1,500 

100 

Inch. 

0. 

.0007 
.0013 
.0021 
.0028 
.0035 
.0041 
.0047 
.0054 
.0061 

Inch. 
0. 

Initial  load. 
|£ = 820,000  pounds  i»er  sqaare  inch. 

.0006 

.0069 
.0075 
.0081 
.0087 
.0005 

.0010 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3'^5. 


Applied  loads. 

In  gauged  length. 

Total 

Per  sqaare 
inch. 

Lateral 
expansion. 

Remarks. 

Poundt. 

1,118 
16.695 

1,113 
16.685 

1.113 

Poundt. 

100 
1.600 

100 
1,500 

100 

Indi. 
0. 
.0006 

Inch. 

0.             Initial  load. 

0. 

.0006 

.0001    j 

Batio  of  lateral  expansion  to  longitudinal  compression,  j^. 
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BRICKS. 


Bbioe  Contributed  by  Thb  A.  O.  Jones  Beige  and  Tebba  Ootta 
Company,  Zanesville,  Ohio. 


PAVING  BRICK,  DARK  BROWN  COLORED 


Length,  7".89 


Ko.  1394. 


Sectional  area,  2".58  x  3".89  =  10.04  square  inches. 
Gauged  length,  5". 


AppUed  loads. 

In  ganged  length. 

Total. 

Personare 
inoL 

Compres- 
sion. 

Set. 

Remarks. 

i 

Paundt, 

1,004 

2.008 

3,012 

4,010 

5,020 

tf,024 

7,028 

8,032 

9.036 

10,040 

1,004 

15,060 

20,080 

25,100 

30,120 

35,140 

40,160 

45,180 

50,200 

1,004 

55,220 

60,240 

1,004 

Poundt. 

100 

200 

300 

400 

500 

600 

700 

800 

000 

1,000 

100 

1,500 

2,000 

2,500 

3,000 

3.500 

4.000 

4,500 

5,000 

100 

5,500 

6,000 

100 

0. 
.0001 
.0004 
.0006 
.0008 
.UOIO 
.0011 
.0012 
.0013 
.0014 

Ineh. 
0. 

1 
Initial  load. 

• 



""h: 

.0020 
.0025 
.0031 
.0036 
.0041 
.0045 
.0050 
.0056 





0. 

.0061 
.0066 

]  E —  4,540,000  pounds  per  square  inoh. 

.0001 

Lateral  expansion  ander  endwise  compression  loads. 
Transverse  ganged  length,  3".5. 


In  gauged  length. 


Remarks. 


Initial  load. 


Batio  of  lateral  expansion  to  longitudinal  compression,  s^. 
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Bbigk  Oontbibuted  by  the  Kblley  Bbick  and  Tile  Company, 

Minneapolis,  Minn. 


LIGHT  BUFF  COLORED  BRICK. 


No.  1396. 
Length,  7".64. 

Sectional  area,  2''.36  x  ^^^68  =  8.68  square  in9hes. 
Oauged  length,  b". 


Applied  loads. 


TotaL 


Pounda. 

868 

1,736 

2,604 

8,472 

4,840 

5,208 

6,076 

6.944 

7.812 

8,680 

K68 

13,020 

17,360 

21,700 

26,040 

30,380 

34,720 

80,060 

43,400 


PerMuaxe 
inclL 


Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,500 

2,000 

2,500 

3,000 

8,500 

4,000 

4.500 

5,000 

100 


In  ganged  length. 


^JT-    Set. 


Inch. 

0. 

.0002 
.0004 
.0006 
.0008 
.0010 
.0012 
.0014 
.0016 
.0018 


.0027 
.0037 
.0048 
.0057 
.0068 
.0078 
.0089 
.0100 


Remarks. 


0. 


Initial  load. 


*  66o2  '  '/^  =  "^t  ^^t  000  pounds  per  nquare  inch. 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3''. 


'        Applied  loads. 

In  gauged  length. 

j     ToUl. 

1 

Per  square 
inch. 

Lateral           o_. 
expansion.  ■        °^ 

Remarks. 

PoundM, 
868 

43,400 
868 

43,400 
868 

Powndt. 

100 

5.000 

100 

5,000 

100 

Inch. 
0. 
.0012 

Jneh. 
0. 

0. 

.0012 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  ^f^. 
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BRICKS. 


Bbigk  Oontbibutkb  by  The  Capital  City  Vitbified  Bbigk  and 
Paving  Company,  Topska,  Kans. 

PAVJNG  BRICK,  HARD  BURNT,  VERY  DARK  RED. 

No.  1390. 

Length,  7'^70. 

Sectional  area,  2^^3Qx3'^80  =  8.74  square  inches. 

Gauged  length,  5^\ 


Applied  loads. 

In  ganged  length. 

.  Remarks. 

Total. 

Per  sqnara 
inch. 

CompTM- 
sion. 

Set. 

Pa%mds. 

874 

1,748 

2,822 

3,486 

4,870 

5.244 

6.118 

6,902 

7,866 

8.740 

874 

13, 110 

17,480 

21.850 

26,220 

30,590 

34.960 

89,830 

43,700 

874 

Pound*. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,500 

2,000 

2,500 

8,000 

8,500 

4,000 

4,500 

5,000 

100 

Inch. 

0. 
.0001 
.0001 
.0002 
.0002 
.0008 
.0003 
.0004 
.0004 
.0006 

Ineh. 
0. 

Initial  load. 
l£= 7,200,000  pounds  per  square  inch. 

.0008 
.0012 
.0015 
.0019 
.0023 
.0027 
.0030 
.0034 

0. 

0. 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3".5. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
indli. 

Lateral 

Set. 

PoundM. 

874 
48,700 

874 
43,700 

87. 

Poundt. 

100 
5,000 

100 
5,000 

100 

Inch. 
0. 
.0003 

Inch. 
0. 

Initial  load. 

0. 

.0008 

0. 

Batio  of  lateral  expansion  to  longitudinal  compression,  ^. 
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Bricks  Gontbibuted  bt  Gladding,  McBean  &  Co.,  San 
Fbanoisco,  Gal. 

FBONT  PBESSED  BRICK,  SEHLDRT  MACHINB,  HARD  BURNT,  BUFF  COLOR. 

No.  1387. 
LeDgth,  S'MT. 

Sectional  area.  2''.43x4'M0  =  9.96  sqaare  inches. 
Ganged  length,  5''. 


AppUed  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Pw  square 

Compres> 
sion. 

Set. 

Pounds. 
996 
1,992 
2,988 
3,984 
4,980 
5,976 
6,972 
7,968 
8,964 
9.280 

Pounds. 
100 
200 
300 
400 
500 
600 
700 
800 
900 
932 

Inch. 

0. 

.0008 
.0016 
.0024 
.0033 
.0042 
.0055 
.0073 

Inch. 
0. 

Initial  loatl. 
Ultimate  strength. 

.0100 

'  " 

1 

FRONT  PRESSED  BRICK,  STIFF  MUD  MACHINE,  SOFT  BURNT,  CREAM  COLOR. 

No.  1388. 

Length,  8".40. 

Sectional  area,  2''.36  x  4".22  =  9".96. 

Ganged  length,  5'^ 


Applied  loads.             In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Ineh. 
0. 

Pounds. 

996 
1,992 
2,988 
3,984 
4.980 
5,978 
6.972 
7,968 
8.964 
9,960 

996 
14, 940 
19,920 

996 

Pounds. 

100 

200 

200 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,500 

2,000 

inn 

Inch. 

0. 

.0003 
.0005 
.0008 
.0010 
.0012 
.0014 
.0016 
.0018 
.0020 

Initial  load. 
}e=2,500,000  pounds  per  square  inch. 

0. 

.0030 
.0040 

.0002 

24,900             9.saa 

.0050 
.0059 

29,880 
996 
84,860 
39,840 
44,820 
49,800 
996 

3.000 
100 
3,500 
4,000 
4,500 
5,000 
100 

.0002 

.0070 
.0081 
.0092 
.0102 

.0004 

Lateral  expansion  under  endwise  compression  loads. 


366  BRICKS. 

Transverse  gauged  length,  3".5. 


AppUed  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqaare 
inch. 

Lateral 
expansion. 

Set. 

Poundt. 

996 
49.800 

996 
49,800 

Pounds. 

100 

5,000 

100 

R.OOO 

Inch. 
0. 
.0012 

Inch. 
0. 

Initial  load. 

0. 

.0012 

996    1              1A0 

0. 

Batioof  lateral  expansion  to  longitudinal  compression,  ^^ 


I1RE  BBICK,  LIGHT  BUFF  COLOR. 

No.  1389. 
Length,  9".a4. 

Sectional  area,  2'\46  x  4".51  =  11.09  square  inches. 
Gauged  length,  5''. 


AppUed  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Poundt. 

1,100 

2,218 

3,327 

4,436 

5,545 

6,654 

7,763 

8,878 

9,981 

11.090 

1,109 

16.635 

22,180 

1,100 

27, 725 

33,270 

1,109 

Poundt. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,600 

2,000 

100 

2,500 

3,000 

100 

Itich. 

0. 

.0001 
.0003 
.0005 
.0007 
.0009 
.0012 
.0014 
.0016 
.0018 

Inek. 

0. 

Initial  load. 
}e= 2,420,000  pounds  per  sqaare  inch. 

.0001 

.0028 
.0039 

.0002 

.oosi 

.0065 

.0005 

1 

Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  3'^5. 


AppU.dIo.dB. 

In  gauged  length. 

ToUl.     '^•L'^"'" 

Lateral 
expansion. 

Set. 

Remarks. 

Poundt. 

1,109 
33,270 

1,109 
88,270 

1.109 

Poundt. 

100 
8,000 

100 
3,000 

100 

0. 
.0007 

Inch. 
0. 

Initial  load. 

0. 

.0007 

.0001 

Batio  of  lateral  expansion  to  longitudinal  compression,  ^. 
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EXPANSION  OF  BRICKS. 

TABLE  SHOWING  THE  EFFECT  OF  TREATMENT  OF  BBICK8  IN  WATER 
AND  AIR  AT  DIFFERENT  TEMPERATURES. 


Contribator. 

Description. 

Treatment. 

Tem. 
pera- 
,ture. 

Ganged 
length. 

Coefficient 
of  expan- 
sion. 

KansM  City  Hydraa- 
lioPreaa  Brick  Co., 
Kansas  City,  Mo. 

Do 

Bed  brick  No.  1 

Red  brick  No  .2 

Cream  white, 
No.l. 

Dark    red. 
No.  2. 

Medinmred.. 

Open  air  •■■•..••••••■ 

OF. 
68 

S? 

212 

33 

25 

38 

28 
68 

212 
33 

26 

33 

28 

68 

212 
83 

26 

83 

28 
68 

212 
33 

25 

88 

28 
68 

S* 

212 
33 

25 

33 
28 

IneheM. 
5.9967 
5.9974 
5.9967 
6.0006 
5.9971 

5.9980 

5.9969 

5.9979 

5.9997 
6.0000 
5.9996 
6.0036 
6.0002 

6.0010 

6.0000 

6.0018 

5.9996 
6.0000 
5.9998 
6.0021 
5.9999 

6.0024 

6.0004 

6.0029 

6.0002 
6.0002 
5.9998 
6.0037 
6.0006 

6.0015 

6.0004 

6.0010 

5.0997 

5.9997 
5.9989 
6.00.^1 

Ineh. 

Tn  water  bath  8  days. .......  ^ 

In  cold  water .1 

In  hot  water 

}.  00000826 

In  cold  waier 

Removed    from  cold  water, 
and  while  saturated  with 
water  placed  out  of  doors 
over  nUfh  t  and  frozen 

Placed  in  water  bath  at  65o  F. 
while  frozen,  6  hours,  then 
placed  in  cold  bath 

Removed  from  cold  bath  and 
frozen  second  time 

Open  air 

Powhatan  Cl*y  ICan- 
nfaoturing    Co., 
Richmond,  vk. 

Do 

In  water  bath  8  days 

In  cold  wtiter 

In  hot  water 

}.  00000317 

In  cold  water 

Removed  fh>m  cold  bath  and 
while  saturated  with  water 
placed  out  of  doors  over 
night  and  frozen 

Placed  in  water  bath  at  66°  F. 
while  frozen,  6  hours,  then 
phMsed  in  cold  bath 

Removed  from  cold  bath  and 
frozen  second  time 

Open  air 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

}.  00000205 

In  cold  water 

Removed   firom   cold  water, 
and  while  saturated,  with 
water  placed  out  of  doors 
over  night  and  frozen 

Placed  in  water  bath  at  66°  F. 
while  frozen,  6  hours,  then 
phiced  in  cold  bath 

Removed  ftom  cold  bath  and 

Open  air 

The  Hydraulic  Press 
Brick  Co.,  St.  Louis, 
Mo. 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

}.  00000289 

In  cold  water 

Removed   from  cold  water, 
•nd  whfle  saturated  with 
water  placed  oat  of  doors 
over  nfght  and  fttwen 

Placed  in  water  bath  at  66o  F. 
while  froaen,  6  hours,  then 
placed  in  cold  bath 

Removed  from  cold  bath  and 
frozen  second  time 

Open  air 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

\ 

In  cold  water 

J-JJjJ    ^  00000317  1 

Removed  from   cold  water, 
and  while  saturated  with 
water  placed  out  of  doors 
over  night  and  frozen 

Placed  in  water  bath  at65o  F. 
while  frozen,  6  hours,  then 
placed  in  cold  bath 

Removed  from  cold  bath  and 
frozen  second  time 

6.0014 

6.0000 
6.0017 
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Treatment  of  hricka  in  water  and  air  at  different  temperaturee — Continued. 


Contribator. 


The  Hvdnuilio  Press 
BriekCo.,St.Loais, 
Mo. 


Do. 


Philadelphia  and  Bos- 
ton Face  Brick  Co., 
Boaton,  Haas. 


Do. 


Do. 


Do.. 


Do.. 


Description. 


JAzht   choco- 
late. 


Dark   buff 
speckled. 


Salmon   col- 
ored. 


Salmon   col- 
ored. 


Chocolate 
brown. 


Cream  color. . . 


Buff  color. , 


Treatment. 


Tem-  ,^.„„^  Coefficient 


Open  air 

In  water  bath  8  days 

In  cold  water 

Id  hot  water 

In  cold  water 

Removed  flrora  cold  bath  and 
froien  in  open  air 

In  water  bath  2  months; 
temperature,  66°  F.|  then 
in  cold  water  12  hoars 

Open  air 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

Removed  ftom  cold  bath  and 
frozen  in  open  air . .'. 

In  water  bath  2  months; 
temperature,  9SP  F.;  then 
in  cold  water  12  hours 

Open  air 

In  water  bath  8  daya 

In  cold  water 

In  hot  water , 

In  cold  water 

Removed  fhmi  cold  bath  and 
while  saturated  with  water 
placed  out  of  doors  over 
night  and  f^-osen 

Placed  in  water  bath  at  66o  F. 
while  frosen,  6  hours,  then 
placed  in  cold  bath 

Removed  firom  cold  bath  and 
ftvsen  second  time 

Open  air , 

In  water  bath  8  daya , 

In  cold  water 

In  hot  water 

In  cold  water , 

Removed  ftom  cold  bath  and 
while  saturated  with  water 
placed  out  of  doors  over 

night  and  frosen 

Placed  in  water  bath  at  W>  F. 
while  fkt»ien,  6  hours,  then 

placed  in  cold  bath 

Removed  tram  cold  bath  and 
trozed  second  time 

Open  air 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

Ill  cold  water 

Removed  firom  cold  bath  and 

fh>ien  in  open  air 

In  water  bath  2  months,  tem- 

Krature05o  F., then  in  cold 
th  12  hours 

Open  air , 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

Removed  from  cold  bath  and 

frosen  In  open  air 

In  water  bato  2  months,  tem- 

Gratnre  85^  F.,then  in  cold 
th  12  hours 

Open  air 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

Removed  from  cold  bath  and 
frozen  in  open  air 

In  water  batn  2  months,  tem- 
perature 65°  F.,  then  in  cold 
bath  12  hours 


op. 
87 

39 

212 

33 

26 


88 

87 

S* 
33 

212 

83 

26 


Inches. 
6.0005 
6.0002 
5.0005 
6.0056 
6.0005 

6.0000 


6.0020 

6.0015 
6.0020 
8.0012 
6.0060 
6.0018 

6.0041 


33  t.WKiO 
68  I  6.0015 
684  ^0017 
33  ,  6. 0012 
212  I  6. 0058 
33  .6.0022 


25  6.0065 


Inch, 


^  00000475 


.00000801 


|. 00000385 


33  8.0032  I 

t 
28  6.0088 

68  5.9075  ' 

664  5.0070 

—  5.9074 


33 
212 
33 


25 


28 
87 

2* 

83 
212 


83 

67 
66* 

83 
212 
33 


6.0018 
6.9000 


6.0018 


6.0000 

6.0030 

5.0053 
5.0056 
5.0062 
5.0085 
5.0053 

5.9078  I 


}.  00000281 


}.  00000208 


5.0082  I 

5.0072  

5.0075  I 

5.0067  I 

5.0070  '}«>«»252 


6.0037 


33  '  6.0004 

67  -  8.0041 
66^  6.0044 


212 
83 


6.0088 
6.0081 
6.6048 


}.  00000208 


26  ;  6.0102 


33  !  6.0075 
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Treatment  of  hricJcB  in  water  and  air  at  different  temperatures — Continned. 


Contributor. 


i  BaBtem      Hydniulio 

,      Pre»a    Briok    Co., 

PhiladelphiA.  Pa. 


Do., 


I)o. 


Description. 


Shade  aoo. 


Shade  800. 


Treatment 


Shade  410. 


Brook©  Terra  Cotta 
Co.,  Laaearville  W. 
Va. 


Do. 


Gladdinj;  MoBean  &. 
Co.,  San  Franciaco, 
Cal. 


Do. 


Colnmbian 
bnff,  No.  4. 


Light  buff... 


Dark  buff, 
hard  burnt. 


Salmon*    soft 
burnt. 


Open  air 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

Removed  ft*om  cold  bath,  and 
while  saturated  with  watr 
placed  out  of  doors  over 
night  and  firosen 

Placed  in  water  bathat  65^  F . 
while  frozen,  6  hours,  then 
phiced  in  cold  bath 

Removed  from  cold  bath  and 
frozen  second  time 


Tem- 
pera- 
ture. 


Gauirodl^^**'*«"V 


OF. 


Open  air 

In  wat«r  bath  8  days 

Incold  water 

In  hot  water 

Incold  water 

Removed  fh>m  cold  bath  and 
frozen  in  open  air 

In  water  batn  2  months,  tem- 
perature 65°  F.,  then  in 
cold  bath  12  hours 


Open  air 

In  water  bath  8  days 

In  cold  water , 

In  hot  water 

In  cold  water 

Removed  from  cold  bath  and 
frozen  in  open  air 

Open  air 

In  water  bath  8  days 

Incold  water 

In  hot  water 

Incold  water , 

Removed  from  cold  bath,  and 
while  saturated  with  water 
placed  out  of  doors  over 
night  and  frozen 

Placed  in  water  bath  at  85o 
F.  while  frozen,  6  hours, 
then  placed  in  cold  bath 

Removed  from  cold  bath  and 
frozen  second  time 


Open  air 

lu  water  bath  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

Removed  from  cold  bath  and 
frozen  in  open  air 

In  water  bath  at  650  F.  2 
months,  then  in  cold  bath 
12  hours 


Open  air 

In  water  bath  8  days 

In  cold  water , 

In  hot  water 

In  cold  water 

Removed  f^^om  cold  bath,  and 
while  saturated  with  water 
placed  out  of  doors  over 
night  and  fW>zen 

Placed  in  water  bath  at  W> 
F.  6  hours  while  flrozen, 
then  placed  in  cold  bath 

Removed  frt>m  cold  bath  and 
frozen  second  time 


Open  air 

In  water  bath  8  days 

Incold  water 

In  hot  water 

In  cold  water 

Removed  frx>m  oold  bath  and 
frozen  in  open  air 


Inehst. 

5.0980 
Wi  6.9004 
"~     5. 0085 

6.0020 

5.0902 


212 


25     6.0020 


33     0.0003 

I 
28     6.0020 

68  I  6.0003 
664I  6.0007 


Inch. 


k 00000345 


212 
33 


(  6.0001  I 


6.0037 


25 


28 

67 

66i 

33 

212 


26 


67 

38 
212 


83 

28 

67 

'% 

213 
33 

26 


6.0040 

6.0012 

6.0070 

5. 999:1 
5.0007 
5.0095 
6.0020 
5.0998 

6.0015 

5.9907 

6.0026 
6.0032 
6.0021 
6.0068 
6.0023 


6.0037 


6.0026 

6.0045 

6.0028 
6.0032 
6.0024 
6.0076 
6.00SO 

6.0002 


.00000205 


.00000419 


H.  Doc,  131- 
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Treatment  of  hrioke  in  water  and  air  at  different  temperatures — Continned. 


Contributor. 


Xorthem  Hydraulic 
Preas  Brick  Co., 
Minneapolifl,  Minn. 


Chicago  Hydranlic 
Press  Brick  Co., 
Chicago.  111. 


Clark  Pr«Med  Brick 
Co.,  Malvern,  Ark. 


Description. 


Bed  brick. 


-do. 


Chocolate.... 


Treatment. 


1 


I 
'Gauged 
^   lenirth. 


Open  air 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

Removed  from  cold  bath,  and 
while  saturated  with  water 
placed  out  of  doors  over 
night  and  fb>zen 

Placed  in  water  bath  at  65°F. 
while  froxen,  6  hours,  then 
placed  in  cold  baUi 

Removed  fh>m  cold  bath  and 
firosen  second  time 

Open  air 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

Removed  from  cold  bath  and 
frozen  in  open  air 

Open  air 

In  water  bath  8  days 

In  cold  water 

In  hot  water 

In  cold  water 

In  hot  water 

Inoold  water 

In  water  bath  2  months,  tem- 
peratureOS^'F.,  then  in  cold 
bath  12  hours 

Taken  from  cold  bath  and 
exposed  out  of  doors  over 
night 


OF.  \  Inches. 
67  6.0005 
661'  6.0008 
~~     6. 0002 

212  6. 0040 
33     6.0006 


25 


6.0012 


33  '  6.0005 

28     6. 0016 

67  6.0007 
664  6.0010 
33  I  6.0001 
212  6. 0045 
6.0008 


26 

67 

W* 

33 
212 

33 
212 

32 


33 


28  to 
30 


6.0042 

6.0039 
6.0041 
6.0033 
6.0125 
6.0045 
6.0128 
6.0047 


6.0050 
6.0096 


Coefficient 

of  expan- 1 

sioD.      ' 


Itteh. 


.  00000316 


.00000344  I 


|.  00000744 
}.  00000754  , 
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BRICKS. 


No.  8368. 

Compression  of  BuiLDiNa  Block  Fubnishbd  by  John  Cook, 
Avon  Park,  Db  Soto  County,  Florida. 


T 

i 


^'^K-     J^rao      -H 


Compressed  surfaces  faced  with  plaster  of  Paris  to  secure  even  bear- 
ings in  the  testing  machine. 
Sectional  area,  14''.30x2''.98=42.61  square  inches. 
First  crack  at  19,980  pounds. 
Ultimate  strength  19,980  pounds  =c469  pounds  per  square  inch. 


COMPRESSION  TESTS  OF  CULVERT  PIPE. 


MATERIAL  FURNISHED  BY  THE  PORTLAND  STONE- 
WARE COMPANY,  PORTLAND,  ME. 
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CULVERT   PIPE.  375 


C0MPBE8SI0H  TESTS  OF  CULVEST  PIPE. 

Tested  between  hard-wood  cashions  fitted  to  diameter  of  pipe,  and  cov- 
ering approximately  one-third  the  exterior  diameter. 
Samples  branded  "Portland  Double  Strength  Culvert  Pipe," 

30-inch  culvert  pipe. 

Length  over  aU inches..  33.25 

Interior  diameter do 30^ 

Thickness  of  walls do 2.30 

Weight pounds..      625 

Dimensions  of  cushions:  Length,  23".6;  width,  11  J". 

Ultimate  strength,  8,250  pounds. 

The  pipe  failed  by  the  development  of  longitudinal  fractures,  which 
divided  the  pipe  into  four  principal  fragments.  Two  fractures  were 
developed  at  sides,  or  about  90^  from  the  cushions,  and  two  were 
located  at  the  sides  of  the  cushions. 

SO-inch  cttlrert  pipe. 

Len<2^th  over  all - inches . .  33^ 

Interior  diameter do 30J: 

Thickness  of  walls do 2.25 

Weight ; pounds..     627 

Dimensions  of  cushions:  Length,  23".6;  width,  11  J". 
Ultimate  strength,  8,890  pounds. 

The  pipe  failed  by  the  development  of  fractures  generally  extend- 
ing lengthwise  the  specimen. 
There  were  10  principal  fragments. 

•  Sd'inck  culvert  pipe. 

Length  over  all inches..  34i 

Interior  diameter do 24 

Thickness  of  walls do 2. 00 

Weight   pounds. .  443 

Dimensions  of  cushions:  Length,  24";  width,  9 J". 
Ultimate  strength,  7,120  pounds. 

Developed  four  principal  fractures  in  the  plane  of  diameters,  perpen- 
dicular and  parallel  to  the  direction  of  loading. 

24-inch  culvert  pipe. 

Length  over  all inches . .  34^ 

Interior  diameter do 24 

Thickness  of  walls do 2.00 

Weight  , i pounds..  439 


Dimensions  of  cushions:  Length,  24";  width,  9J". 

Ultimate  strength,  7,310  pounds. 

Manner  of  fracture  same  as  first  24-inch  sample. 


/ 


376  CULVERT  PIPE. 

iO'inok  (mlvertpipe. 

Length  ov6r  ail inoheB..  83i 

Interior  diameter — do....  20 

Thickness  of  Trails do L75 

Weight  pounds..  316 

.    Dimensions  of  cushions:  Length,  24";  width,  7",7. 

Ultimate  strength,  7,880  pounds. 

Failed  by  developing  longitudinal  cracks,  one  of  which  was  in  a  plane 
90^  from  the  direction  of  loading,  and  two  were  in  the  plane  of  loading 
diametrically  opposite. 

$0-inch  culvert  pipe. 

Length  over  all inches..    331 

Interior  diameter do 20 

Thickness  of  walls do L70 

Weight pounds..    319 

Dimensions  of  cushions:  Length,  24";  width,  7". 7. 

Ultimate  strength,  6,020  pounds. 

Failure  occurred  in  the  same  manner  as  the  first  20-inch  sample. 

18-inch  oulrertpipe. 

Length  overall inches..    39^ 

Interior  diameter do 18 

Thickness  of  walls do 1.62 

Weight pounds..     312 

Dimensions  of  cushions:  Length,  23^";  width,  7".25. 
Ultimate  strength,  9,180  pounds. 

Failed  by  developing  longitudinal  cracks  in  the  plane  of  loading  and 
at  right  angles  thereto. 
The  cracks  first  visible  were  those  in  the  plane  of  loading. 

18-inch  culvert  pipe. 

Length  overall inches..  39^ 

Interior  diameter do 18 

Thickness  of  walls do 1. 61 

Weight pounds..  316 

Dimensions  of  cushions:  Length,  23 J";  width,  7".26. 

Ultimate  strength^  10,010  pounds. 

Manner  of  failure  similar  to  the  first  18-inch  sample. 

16'inch  culvert  pipe. 

Length  over  all inches..  39i 

Interior  diameter l..do 16 

Thickness  of  walls do 1.46 

Weight poonds..  234 

Dimensions  of  cushions:  Length,  24^';  width,  5'^8. 
Ultimate  strength,  7,980  pounds. 

Failed  by  developing  longitudinal  seams  in  the  plane  of  loading  and 
at  right  angles  to  the  same. 


CULVEET   PIPE.  377 

IS'ifieh  eulvert  pipe. 

Length  over  all incheB..      40 

Interior  diameter do 15 

Weight pounds..     237 

•     Dimensions  of  cushions:  Lengthy  24^';  width  5^'.8. 
Ultimate  strength,  7,250  i)oands. 
Failure  ocenrr^  in  the  same  manner  as  the  first  15-inch  sample. 

IS-inch  culvert  pipe. 

Length  overall inches..    38f 

Interior  diameter do 12 

Thickness  of  waUs do 1.37 

Weight pounds..     181 

Dimensions  of  cushions:  Length,  24";  width,  4J''. 
Ultimate  strength,  8,160  pounds. 

Developed  longitudinal  cracks  in  the  plane  of  the  applied  loads,  after 
which  fractures  opened  on  the  sides  at  right  angles  to  the  same. 

IS'inch  culvert  pipe. 

Length  overall inches..     38f 

Interior  diameter do 12 

Thickness  of  Trails do 1.38 

Weight pounds..     180 

Dimensions  of  cushions:  Length,  24";  width,  4g". 

Ultimate  strength,  9,090  pounds. 

Failed  by  opening  longitudinal  cracks. 

The  crack  first  visible  was  along  the  side  at  right  angles  to  the  plane 
of  loading,  which  was  immediately  followed  by  a  crack  opening  in  the 
plane  of  loading. 
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The  tests  comprise  observatious  on  the  elastic  properties  of  the  wood 
when  loaded  in  different  directions,  also  the  compressive  strength  and 
tensile  strength  of  a  number  of  samples. 

Short  blocks  were  loaded  sidewise  the  grain,  the  direction  of  loading 
with  reference  to  the  annaal  rings  of  growth  being  parallel,  perpendicu- 
lar, or  oblique  in  different  specimens. 

Micrometer  observations  show  the  compressibility  of  the  wood  in 
these  several  directions. 

Under  the  same  conditions  of  loading,  the  samples  from  different 
trees  showed  a  considerable  range  in  compressibility,  while  in  samples 
from  the  same  tree  there  was  a  marked  difference  in  the  results  when 
comparing  the  compressibility  in  a  radial  direction,  with  reference  to 
the  tree,  with  the  compressibility  taken  in  a  tangential  direction,  the 
more  rigid  condition  being  found  under  radial  loads. 

As  the  higher  loads  were  reached  and  general  crushing  of  the  fibers 
occurred,  the  advantages  of  radial  loading  became  apparent  in  the 
manner  of  failure  of  the  wood.  There  was  less  splitting  along  the  grain 
than  in  the  case  of  loads  being  applied  tangentially  to  the  tree.  When 
the  loading  occurred  oblique  to  the  rings  of  growth,  the  failure  of  the 
sample  was  accompanied  by  splitting  along  the  grain,  similar  to 
the  effects  of  tangential  loads. 

Two  gauged  lengths  were  established  on  blocks  from  stick  No.  32  for 
the  purpose  of  determining  both  the  direct  compression  and  also  the 
lateral  expansion  of  the  wood  when  loaded  crosswise  the  grain. 

Full-length  sticks  were  strained  by  tension  up  to  such  total  loads  as 
the  means  of  securing  the  ends  by  fHctional  grips  permitted.  The  low 
crushing  strength  of  wood  crosswise  the  grain  necessarily  restricts  the 
griping  pressures  to  comparatively  low  loads,  and  thereby  restricts 
the  applicable  t'Cnsile  stress. 

Both  longitudinal  extension  and  lateral  contraction  observations 
under  tensile  stresses  were  observed. 

With  sample  No.  8544  the  lateral  contraction  was  observed  on  gauged 
lengths  at  three  places  along  its  length,  a  progressive  difference  being 
shown  in  the  amount  of  contraction  in  passing  from  one  end  to  the 
other  of  the  stick.  A  subsequent  examination  of  the  longitudinal 
extension  covered  by  two  gauged  lengths  of  50"  each  showed  the  stick 
extended  more  at  the  end  displaying  the  greatest  lateral  contraction. 

Sticks  strained  by  tension  were  subsequently  cut  into  shorter  lengths 
and  then  tested  by  compression.  Their  elastic  properties  under  com- 
pression loads  were  determined,  including  both  longitudinal  compres- 
sion and  lateral  expansion. 

Specimens  were  prepared  to  determine  the  full  tensile  strength  of 
the  wood,  which  were  made  with  conical  ends,  the  part  fractured  being 
1"  diameter. 

Stick  No.  26  furnished  samples  straight  grained,  which,  in  one  test, 
reached  a  strength  of  24,137  pounds  per  square  inch. 
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The  other  sticks  tested  generally  sheared  along  the  grain.  The 
direction  of  the  grain  prevented  obtaining  satisfactory  tensile  tests^ 
notwithstanding  a  second  set  was  taken  out  and  tested. 

In  the  following  tables  are  shown  the  tensile  and  compressive  moduli 
of  elasticity  for  loads  applied  in  the  direction  of  the  grain  and  cross- 
wise the  same.  In  the  crosswise  direction  the  difference  in  effect 
between  tangential  and  radial  loads  is  shown.  The  ratios  of  lateral  to 
direct  strains  are  also  shown  by  a  table. 

Moduli  of  Elasticity. 
Loads  applied  endwise  the  grain. 


No.  of 
test. 

No.  of 
stick. 

Modulus  of  eUsticity  per 
square  inch. 

Remarks. 

Tensile. 

Coropressiye. 

8513 
1440 
8514 
1450 
8544 

26 

26 

80 

80 

30 

30 
41 
41 

Poundt. 
/    2,655,000 
\    2,662,000 

PottndM. 

Cut  from  No.  8613. 

Cut  from  No.  8514. 

Cut  from  No.  8544. 
Cut  from  No.  8543. 

3,461.000 

/    1.923.000 
\    1,929,000 

2, 018, 000 

/    1,787,000 
t    1,763.000 

1451 

1,916.000 

8543 

1,739,000 

1452 

2,036,000 

Loads  applied  perpendicular  te  the  grain. 


No.  of 
test. 


1432 

1433 
I     1425 

1426 
I  1420 
,     1430 

1431 
i  1427 
I  1428 
I    1434 

1435 
I  1436 
I  1437 
I  1442 
I    1453 


No.  of 
stick. 


6 
6 
32 
32 
32 
32 


32 


Modulus  of  elasticity  per 
souare  inch— Direction 
ot  loading  with  refer- 
ence to  tree. 


Tangential. 


Poundt. 
40,000 


75,000 

'ii'ooo' 


77,000 
37,000 


112,000 
"*93,'6o6" 


93.000 
83,580 


Kadial. 


Remarks. 


jSame  specimen. 


Pounds. 
'"267.006" 
'"i62,*666' 

""i38,"666" 

45  666     }l^*^**^  obliquely. 

"'i52,'o66' 


155,000 
*  {34,366" 
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Batios  of  lateral  contraction  to  longitudinal  extension,  and  lateral 
expansion  to  longitudinal  compression,  under  tension  and  compression 
loads,  respectively. 

Loads  applied  endwise  the  grain. 


No.  of 
test. 

No.  of  stick. 

Tension 
loads. 

Com. 

pression 

loads. 

Kemarks. 

1440 
8544 

26 
fEnd  A 
Middle 
30<End  B 

iRnd  A 

BaHo. 

Ratio. 

jSapplementary  tests. 

■■1 

ttIb 

(End  B 

1450  30 

1451  30 

1452  i        41 

i 

Compression  loads  applied  crosswise  the  grain. 


No.  of 

test. 

No.  of 
stick. 

Direction  of  loading 
with  reference  to  tree. 

Bemarks. 

Tangential. 

Radial. 

! 

1453    ,               82 
1442    1               32 

SaHo. 

Ratio. 
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GoMPBBSsiON  Tests. 
No.  1432. 


Sample  from  stick  marked  2. 

Loaded  tangentially,  or  parallel  to  the  grain. 


Geatffed  lenffffi.. 


Sectional  area,  9".80  x  7".98  =  78.2  square  inches. 
Gauged  length,  6". 


Applied  loads. 


In  gauged  length. 


Total. 


TovmAi. 

1,564 

3,128 

4,692 

6,256 

7,820 

1,564 

9,384 

10,948 

12,  512 

14, 076 

15,640 

1,564 

17,204 

18,768 

20.332 

21,896 

23,460 

1,564 

25,024 

26,588 

28, 152 

29, 716 

31,280 

32,844 

34.408 

35,972 

39,100 

47,900 


Per  square  I  Comi>re8- 
inoii.       I       sion. 


20 
40 
60 
80 
100 
20 
120 
140 
160 
180 
200 
20 
220 
240 
260 
280 
300 
20 
320 
340 
360 
380 
400 
420 
440 
460 
500 
613 


Set. 


Inch. 
0. 
.0024 

Inch. 

0. 

.0050 

.0085 

.0105 

.6617 

.  0128 

.0158 

.0187 

.0220 

.0252 



.0042 

.0285 

.0344 

.0392 

.0441 

.0551 

.0132 

.0624 

.0757 



.0886 

.1019 

.12 

.18 

.35 

.83 

.150 



Remarks. 


I 


IniUal  load. 


JE  =  40,000  pounds  per  square  inch. 


Ultimate  strength. 


Fibers  split  along  the  grain. 
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Sample  from  stick  marked  2.    Ta^en  off  at  end  of  sample  No.  1432. 
Loaded  radially,  or  perpeudicnlar  to  the  riqgs  of  groi^tb. 


Sectional  area,  11".61  x  8''.01 
Ganged  length,  6'^ 


SSI 

93  square  inches. 


In  gauge 

d  length. 
Set. 

Remarke. 

Compret- 
•ion. 

Inehti. 
0. 
.0006 

Inch, 

0. 

Initial  loMi. 

|e  =  207,000  poonda  per  aquare  inch. 

Maximum  load  applied. 
Teat  disoontinued. 

.0016 

.0022 

.0028 

.0002 

.0035 

.0040 

.0046 

.0053 

.0058 

.0002 

.0064 

.0070 

.0075 

.0080 

.0085 

.0004 

.0092 

.0009 

.0108 

.0133 

.0220 

.0045 

.0345 

.0522 

.00 

r        .27 

(        .48 

.80 

1. 10 

1.40 

1.58 

1.93 



Opened  along  the  grain  at  the  middle  of  the  stick,  at  some  seasoning 
cracks  which  existed  in  the  wood  before  testing. 
II.  Doc.  131 2o 
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No.  1425. 


Sample  cut  from  post  marked  4. 

Compressed  sidewise  the  grain,  parallel  to  the  rings  of  growth,  or 
tangentially  to  the  tree. 


Gauged  lenffth. 


r-3::sB  -*r' 


Sectional  area,  9".70x8".09= 78.47  square  inches. 
Gauged  length,  6". 


Applied  loadii. 

nqtii 
Dch. 


Total 


Per  nqtiare 

iDCl 


1,5(S9 
3,139 
4,708 
6,278 
7,847 
1,560 
9.416 
10,966 
12,566 
14,125 
15,694 
1,569 
17,263 
18,838 
20,402 
21,972 
28,542 
1,509 


Poundt. 
20 
40 
60 
80 
100 
20 
120 
140 
160 
180 
200 
20 
220 
240 
260 
280 
300 


In  gauged  length. 


Compres- 
aion. 


Set. 


Inch. 
0. 
.0013 

Inch. 
0. 

.0029 

0042 

.0058 

.0Q03 

.0072 

0088 

0104 

.0119 

.0148 

.0009 

0157 

U174 

0195 

0225 

.0245 

.0022 

Remarks. 


Initial  load. 


I  E=75, 000  pounds  per  square  inch. 


Above  sample  turned  one-quarter  and  loaded  sidewise  the  grain, 
perpendicular  to  the  rings  of  growth,  or  radially  to  the  tree. 


DOUGLAS   FIR  WOOD. 
No*  1426. 
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Sectional  area,  9".52  x  8".09  =  77.02  square  inches. 
Ganged  length,  6''. 


Applied  loads. 


In  ganged  length. 


Total. 


1,540 
46,212 
53,914 
61. 616 
69,318 
77,020 
92,424 
154,040 
0 


'  Per  sanare    Compres 
inch.  aion. 


Inches. 
0. 

.0015 
.0024 
.0034 
.0041 


400 

20 

400 

420 

420 

440 

440 

460 

480 

500 

600 

20 

600 

700 

800 

900 

1.000 

1,200 

2.000 

0 


.0049 
.0058 
.0065 
.0074 
.0081 


.0087 
.0096 
.0105 
.0115 
.0125 


.  0132 
I  .0144 
.0154 
.0166 
.0190 


.0194 
.0211 
.0244 
.0264 
.0289 
.0307 
.0365 
.0472 
.0585 


Kemarks. 


Set. 


Ineh. 
0. 


Initial  load. 


.0007 


.0014 


0021    '}^  ~  ^^'^^  pounds  per  square  inch. 


.0211 


After  3  minutea. 
Do. 

After  H  minutes. 


I 


Test  discontinued. 


The  sample  was  badly  distorted  in  shape,  but  remained  intact  with- 
out fractures  along  the  grain. 
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No.  1429, 

Sample  cut  from  stick  marked  4. 

Loaded  tangentially,  or  parallel  to  the  rings  of  growth. 


t^ass 


Sectional  area,  9'^68x8'M5  =  78.89  square  inches. 
Gauged  length  6'^ 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square'  Compres 
inch.            sion. 

Set. 

Pounds. 
1,678 
3,166 
4,733 
6.311 
7,889 
1,578 
9,467 
11,046 
12,622 
14,200 
15,778 
1.678 
17,356 
18,934 
20,511 
22,089 
23,667 
1,578 
25,245 
26,823 
28,400 
29,978 
31,556 
1,578 
33,134 
34, 712 

Pounds. 

ao 

40 

Inch. 
0. 
anon 

Inch. 
0. 

Initialload. 

60     '              MM4 

80 
100 
20 

.0064 
.0081 

.0011 

120 
140 

.0100 
.0118 

160 

180 

200 

20 

.01.36 
.0159 
.0178 

.0021 

220 

0106 

240              .0221 
260              .0262 
280    i         .0271 
300              -  030S 

20 
820 

.0052 

0397 

340              .0365 
sen             .  (fififl 

880 

.0447 

400 

20 

420 

.0499 

l£= 61,000  pounds  per  square  inch. 

.0125 

.0554 

440 

0«20 

1      86,289 
87,867 
39,445 

460    1          .0696 
480              .  0803 
500              .0939 
500              .  1074 

1 

.0400+ 

After  3  minutes  rest. 

47,334 

600 

Ultimate  strength. 

Failed  by  splitting  along  the  grain  between  a  wedge-shaped  cent^ir 
and  the  sides  of  the  specimen. 
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No,  1430. 


Sample  from  stiek  marked  4.    Taken  from  end  of  No.  1429. 
Loaded  radially,  or  perpendicular  to  the  rings  of  growth. 


gauged  tenffth. 


r^3^  -^ 


Sectional  area,  9'^63x8'Ml=7d.l  square  inches. 
Oanged  length,  6'^ 


Applied  loads. 


Total. 


1.502 

8,124 

4,686 

6,248 

7,810 

1,562 

9,872 

10,834 

12,486 

14,008 

15,620 

1,662 

17.182 

18,744 

20,306 

21,868 

23,430 

1.662 

84.892 

26.554 

28,116 

29,678 

31.240 

1.562 

82,802 

34,364 

36,926 

87,488 

89,060 

1.562 

40,612 

42,174 

43,786 

45,296 

46,860 

54,670 

62,480 

70,290 

78,100 

156,200 

234.300 


PerBqnare 
inon. 


FfmndM. 

20 

40 

60 

80 

100 

20 

120 

140 

160 

180 

200 

20 

220 

240 

260 

280 

800 

20 

320 

340 

360 

380 

400 

20 

420 

440 

460 

480 

500 

20 

520 

540 

660 

580 

600 

700 

800 

900 

1,000 

2,000 

3,000 


In  ffaugod  length. 


Compres- 
•ion. 


Jndket. 
0. 

.0004 
.0011 
.0016 
.0023 


.0087 
.0047 


.0064 


.0078 
.0083 
.0093 
.0103 
.0113 


.0128 
.0133 
.0149 
.0162 
.0175 


.0187 
.0288 
.0373 
.0426 
.0504 


.0690 

.13 

.28 

.42 

.60 
1.24 
1.80 
2.08 
2.24 
2.75 
2.94 


Set. 


0. 


.0001 


.0004 


.0010 


.0210 


Remarks. 


Initial  load. 


|e= 138,000  pounds  per  square  inch. 


Maximam  load  applied. 


Fibers  crushed  laterally,  but  the  wood  did  not  split  along  the  grain. 
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Sample  from  stick  marked  4.    Taken  from  end  of  sample  No.  1430. 
Loaded  tangentially,  or  parallel  to  the  direction  of  the  rings  of 
growth. 


Gauffed  Icnffth, 


\^aU  -•f" 


Sectional  area,  9".69x8".07=78.2  square  inches. 
Gauged  length,  6". 


Applied  loads. 


In  gauged  length. 


Total. 


Pound». 
1,564 
3,128 
4,692 
6,2M 
7,820 
1,564 
9,384 
10,948 
12, 512 
14,076 
15,640 
1,564 
17,204 
18,768 
20.332 
21,896 
23,460 
1,564 
25,024 
26,588 
28,152 
29,716 
31,280 
1,564 
32,844 


Per  square    Compres- 
inen.       i       aion. 


84,408 
85.972 
37,636 
89,100 
40,664 
42,228 
48,792 
46,356 
46,920 
54,740 


Set. 


Poundt. 

20 


40 
60 
80 
100 
20 
120 
140 
160 
180 
200 
20 
220 
240 
260 
280 
300 
20 
320 
340 


400 
20 
420 
420 
440 
460 
480 
500 
520 
540 
560 
580 
600 
700 


Inch. 

0. 
.0014 
.0030 
.0048 

Inch. 
0. 

.0065 

.6608 

.0081 

.0105 

.0119 

.0140 

.0159 

.0019 

.0176 

.0204 

.0224 



.0254 

.0282 

.0052 

.0294 

.0351 
.0375 
.0400 
.042. 

.0129 

.0431 
.0451 
.0480 
.0507 

. 

.06 

.07 

.07+ 

.08 

.06+ 

.10 

.12 

Bemarks. 


Initial  load. 


\£= 77,000  iN>und8  per  square  inch. 


Immediate  oompression. 
After  2  minutes. 


Ultimate  strength. 


Fibers  split  along  the  grain.  Continuing  the  loads  the  stick  was 
*re<luced  to  a  thickness  of  about  6'^,  the  load  flEtlling  in  the  meantime 
to  26,<K)0  pounds  total. 


DOUGLAS   FIR    WOOD. 
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Sample  cut  from  post  marked  6. 

Compressed  sidewise  the  grain.    Loaded  obliquely  to  the  direction 
of  the  rings  of  growth. 


Gauged  lenffth.- 


h-  ^6   -*K^ 


Sectional  area,  8".09  x  7".99  =  64.64  square  inches. 
Ganged  length,  6''. 


Applied  loads. 

Total. 

Per  square 
inch. 

Ptfuncb. 

Founds. 

1.298 

20 

2,586 

40 

3,878 

60 

5,171 

80 

0.464 

100 

1,293 

20 

7,757 

120 

9,050 

140 

10,342 

160 

11,635 

180 

12, 928 

200 

1,293 

SO 

14,221 

220 

15, 514 

240 

16,806 

260 

260 
20 

1,293 

19,392 

300 

21.978 

340 

24,563 

380 

27,149 

420 

28,400 

489 

In  ganged  length. 


Compres- 
sion. 


Inch, 

0. 

.0028 
.0062 
.0095 
.0130 

"  '.0165' 
.0206 
.0241 


Set. 


.0379 
.0445 
.0531 
.0549 


.07 
.09 
.11 
.14 


Inch, 
0. 


.0023 


Bemarks. 


Initial  load. 


.0050 


|£=  37,000  pounds  per  square  inch. 


.0103 


After  2  minutes. 


Ultimate  strength. 


Failed  by  splitting  along  the  rings  of  annual  growth. 
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DOUGLAS   FIR  WOOD. 


No.  1428. 

Sample  from  post  marked  6. 

This  sample  was  taken  off  at  the  end  of  sample  No.  1427,  and  is  tested 
by  loads  applied  at  right  angles  to  the  direction  of  loading  in  the  pre- 
yions  sample. 


Sectional  area,  9".71x8'Ml=78.75  square  inches. 
Gauged  length,  6''. 


Applied  loada. 


In  ganged  length. 


Total. 


Pound*. 

1.575 

8,150 

4,725 

8,800 

7,875 

1.675 

9.450 

11,025 

12,800 

14,175 

15,750 

1,575 


Per  sqnare 


17,825 
18,900 
20,475 
22,050 
23,825 
1,575 
25.200 
28,775 
28,850 
29,925 
81,500 
88.075 
84,850 
39,875 
78,750 
0 


ersan 
incn. 


Pounds, 

20 

40 

80 

80 

100 

20 

120 

140 

180 

180 

200 

20 

20 

220 

240 

280 

280 

300 

20 

820 

840 

380 

880 

400 

420 

440 

500 

1,000 

0 


Compres- 
sion. 


Set. 


Remarks. 


Inch£s. 
0. 

.0084 
.0083 
.0096 
.0180 

Inch. 
0. 

.0080 

.0150 
.0182 
.0220 

.0256 

.0296 

.0058 

.0054 

.0327 
.0881 
.0451 
.0514 
.0908 

.0126 

.08 
.08 
.10 

.13 

.37 

.53 

.70 

1.00 

2.69 

2.12 

Initial  load. 


^E= 45,000  poonds  per  square  inch. 
After  30  minates. 


Test  discontinued. 


The  sample  was  badly  distorted  but  not  fractnred,  excepting  a  split 
along  the  grain  at  one  edge. 


DOUGLAS  FIK  WOOD. 

No.  1434. 

Sample  from  stick  marked  32. 

Load  applied  tangentially,  or  parallel  to  tbe  rings  of  growth. 
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Gauffed  lenffth. 


Sectional  area,  8'^07  x  8'Ml  =  65.45  square  inches. 
Bate  of  growth,  12  rings  per  inch. 
Gauged  length,  6'^ 


Applied  loads. 


1,909 

3,«18 

3,927 

&,2M 

0,546 

1,309 

7,854 

9,188 

10.472 

11,781 

18,090 

1,809 

14,899 

15,706 

37,017 

18.328 

19,885 

1,809 

20,944 

22.258 

23. 582 

24,871 

28,180 

1.309 

27  489 

28,798 

30,107 

31, 410 

32,725 

1,309 

34,034 

86,348 

88,652 

37,961 

89,270 

1.309 

40,579 

41,888 

43,197 

52,360 


80 
100 

20 
120 
140 
180 
180 
200 

20 
220 
240 
260 
280 
800 

20 
320 
840 
360 
880 
400 

20 
420 
440 
460 
480 
500 

20 
520 
540 
560 
580 
600 

20 
620 
640 
660 
800 


In  gaaged  length. 

Compiee- 
aion. 

Set. 

Intih. 
0. 
.0010 

Inch. 
0. 

.0022 

0032 

.0043 

.0001 

.0054 

.0067 

.0078 

.0068 

.0100 

.0005 

.0110 

.0124 

.0135 

.0146 

.0157 

.0014 

.0167 

.OlBl 

.0198 

.0211 

.0226 

.0027 

.0236 

.0250 

.0270 
.0286 

f- 

.0307 

.0051 

.0826 

.0848 

.0365 

.0887 

.0404 

.0090 

.0416 

.0433 

.0444 

Bemarks. 


Initial  load. 


|e  =  112,000  pounds  per  square  inch. 


Kapid  yielding  oocnrred  after  passingthis  load . 
mtimate  strength. 


Failed  rapidly  under  the  maximum  load,  splitting  along  the  grain. 
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DOUGLAS   FIR  WOOD. 


No.  1435. 

Sample  from  stick  marked  32.    Cat  from  stick  at  end  of  No.  1434. 
Loads  applied  radially,  or  perpendicular  to  the  rings  of  growtlu 


Gauffed  length 


Sectional  area,  7".96  x  8".10=64.48  square  inches. 
Gauged  length,  6". 


Applietl  loads. 


lo  ganged  length. 


Total. 


1,280 

2,570 

3,809 

5, 158 

6,448 

1,280 

7,788 

9,027 

10, 317 

11,600 

12,806 

1,289 

14, 187 

15, 475 

16.765 

18,064 

19,344 

1,280 

20,634 

21,023 

23.213 

24,502 

25,702 

1,280 

27,082 

28,371 

20,661 

30,050 

82,240 

1,280 

83,530 

34,819 

36,100 

37,308 

38,688 

30, 078 


Per  square  i  Compres-  i 
Dcn.       '       -»-.- 


inch 


sion. 


Pounds. 

20 

40 

60 

80 

100 

20 

120 

140 

160 

180 

200 

20 

220 

240 

260 

280 

300 

20 

320 

340 

860' 

880 

400 

20 

420 

440 

460 

480 

500 

20 

520 

540 

560 

580 

600 

620 


Set 


l~ 



Inches. 
0. 

-.0004 

—.0003 

.0000 

.0004 

Inch. 

.0004 

.0006 
.001] 
.0019 
.0026 
.0034 

—.0005 

.0041 
.0051 
.0050 
.0067 
.0075 

—.0005 

.0084 
.0004 
.0102 
.0111 
.0120 

—.0006 

.6136 
.0140 
.0150 
.0163 
.0188 

.0001 

.6i85 
.0204 
.0222 
.0575 
.20 

1.30 

1.75 

{ 

1 

Remarks. 


Initial  load. 


>£  =  152,000  pounds  per  square  inch. 


Maximnu)  load  applied. 
Teat  discontinued. 


The  stick  split  along  the  grain  at  cracks  near  the  middle  of  the 
specimen. 


DOUGLAS   FIR   WOOD. 
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No.  1436. 

Sample  from  stick  marked  32.    Gut  off  stick  at  end  of  sample  No.  1435. 
Loaded  tangentially,  or  parallel  to  the  rings  of  growth. 


Gauged  length. 


-^  ^ 
fc^ 
^ 


^  zy^ 


Sectional  area,  8".04  x  8".ll  =  65.2  square  inches. 
Gauged  length,  6''. 


Applied  loads 


I 


Total. 


Pound*. 

1,304 

2,808 

3,912 

5,21€ 

6,520 

1.304 

7,824 

9,128 

10,482 

11,736 

13,040 

1.304 

14,344 

15,648 

16, 952 

18, 256 

19,560 

1,304 

20,864 

22,168 

23,472 

24,776 

26,080 

1,804 

27,384 

28,688 

29,992 

31,296 

32,600 

1,304 

33,904 

35,208 

86.512 

37,816 

39,120 

40,424 

41,728 

48,032 

44, 336 

45,640 


Id  ganged  length. 


.  Per  aqnare 
Indi. 

Compres- 
sion. 

Pound*. 

Inche*. 

20 

0. 

40 

.0006 

60 

.0012 

80 

.0021 

100 

.0032 

20 

120 

.0044 

140 

.0056 

160 

.0067 

180 

.0080 

200 

.0095 

20 
220 

.0106 

240 

.0121 

260 

.0135 

280 

.0160 

300 

.0165 

20 

320 

.0177 

340 

.0196 

860 

.0216 

880 

.0232 

400 

.0254 

20 
420 

.0272 

440 

.0296 

460 

.0318 

480 

.0346 

500 

.0376 

20 
520 

.0896 

540 

.0431 

560 

.0476 

680 

.0637 

600 

.0601 

620 

.0656 

640 

.0726 

660 

/   .0950 
\   .11 

680 

.63 

700 

1.01 

Remarks. 


Set 


Inch* 
0. 


InitUl  load. 


.0000 


.0030 


'6068     }^  ~  93,000  ponnda  per  square  inch. 


Mazimnm  load  applied. 
Tent  disconiinneid. 
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DOUGLAS   FIB  WOOD. 


No.  1437. 

Sample  ftom  stick  marked  32.    Out  off  stick  at  end  of  No.  1436. 
Loads  applied  radially,  or  jierpendicalar  to  l^e  rings  of  growth. 


Gauffed  lenffOus 


Sectional  area,  7''.88  x  8''.02  :=  d3.2  square  inches. 
Gauged  length,  6'^ 


Applied  loads. 

In  g»nged  length. 

RMDMks. 

ToUl. 

Per  aaoare 
inch. 

Compres- 
nion. 

0. 

.0002 
.0004 
.0007 
.0011 

Set. 

PowidM. 

1,264 

2,628 

8,792 

6.056 

6,320 

1,264 

7.594 

8,848 

10, 112 

11,376 

12,640 

1.264 

13,904 

15,168 

16,432 

17,696 

18,960 

1.264 

20,224 

21,488 

22.752 

24,016 

25,280 

1,264 

26.544 

27,808 

29,072 

80,886 

81,600 

1,264 

82.864 

84,128 

35,392 

36,666 

37,920 

89,184 

40,448 

41,712 

42.976 

44.240 

68.200 

126.400 

189.600 

252,800 

816.000 

20 

40 

60 

80 

100 

90 

120 

140 

160 

180 

200 

20 

220 

240 

260 

280 

800 

20 

820 

840 

860 

880 

400 

20 

420 

440 

460 

480 

600 

90 

520 

540 

660 

580 

600 

620 

640 

660 

680 

700 

1,000 

2.000 

8,000 

4,000 

5,000 

0 

0 

0 

7ncA. 
0. 

Initial  load. 

JE  =  155,000  poands  par  square 

Maximnm  load  applied. 
Immediate  set. 
.Set  after  10  minutes. 
Test  discontinued. 
Set  after  2  days'  reat. 

.0000 

.0016 
.0021 
.0026 
.0034 
.0041 

.0003 

.0049 
.0058 
.0065 
.0073 
.0081 

.0003 

.0089 
.0098 
.0106 
.0115 
.0125 

.0006 

.0183 
.0145 
.0167 
.0180 
.0206 

inch. 

.0020 

.0222 

.0229 

.0246 

.08 

.19 

.50 

.90 
1.14 
1.45 
1.69 
2.61 
3.03 
3.33 
8.58 
3.78 
3.25 
3.04 

2.91 

DOUGLAS  FIR   WOOD. 
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No.  1442. 

Sample  cat  from  stick  No.  32. 

Loaded  tangentially,  or  parallel  to  the  rings  of  growth. 


1^  gaiujfed 
lenffihST 


Sectional  area,  8''.01x  8^^06=64.56  square  inches. 
Observations  made  on  the  first  ganged  length,  in  the  direction  of  the 
applied  loads. 


Applied  loads. 


Total. 


Pounds. 

1,291 

2,582 

3,874 

5,166 

6,456 

1,291 

7.747 

9,038 

10,330 

11,621 

12, 912 

1,291 

14,203 

15,494 

16, 786 

18,077 

19,368 

1,291 

6,456 

12,  912 

19,368 

12,912 

6,456 

1,291 


Per  aqnare 
incn. 


Pounds. 
20 
40 
60 
80 
100 
20 
120 
140 
160 
180 
200 
20 
220 
240 
260 
280 
300 
20 
100 
200 
300 
200 
100 
20 


In  ganged  length. 

Set. 


Compies- 
sion. 


Inch. 

0. 

.0005 
.0015 


Inch, 


.0061 
.0065 
.OOfiO 
.OOM 
.0110 


.0124 
.0142 
.0160 
.0176 
.0195 


.0053 
.0122 
.0196 
.0131 
.0064 


-.0001 


.0003 


Remarks. 


Initial  load. 


.0014 


|£  =  93,000  ponnds  per  sqnare  inch. 


.0016 


a98 


DOUGLAS   FIB  WOOD. 


Lateral  expansion  in  the  direction  perpendicnlar  to  the  rings  of 
growth.    Observations  made  on  the  second  gauged  length  of  6'^ 

Loads  applied  as  before,  tangentially,  or  parallel  to  the  tings  of 
growth. 


Applied  loads. 

Total. 

Per  sqnare 
inch. 

Poundt. 

Pounds. 

1.201 

20 

6,466 

100 

12, 912 

200 

19,368 

300 

12,1>12 

200 

6,456 

100 

1,291 

20 

6,456 

100 

12,912 

200 

19.368 

800 

12,912 

200 

6.456 

100 

1,291 

20 

In  gauged  length. 


Lateral 
expanftion. 


Remarks. 


Set. 


Inch. 
0.    • 
.0016 

Ineh. 
0. 

.0039 

. 

.0064 
.0043 

.'.., i 

.0020 

.0001 

.0018 

.0041 

.0065 

.0044 
.0020 

-•-•-•-.•••-•  1 

.0001 

Initial  load. 


Observations  on  the  first  gauged  length  repeated. 


Applied  loads. 


In  ganged  length. 


Pounds. 
1,201 
6,456 
12, 912 
19,368 
12, 912 
6,456 
1.291 


- 

Per  sqnare 
inch. 

Compres- 
sion. 

Ineh. 

0. 

.0043 
.0113 
.0192 
.0124 
.0055 

Set. 

Pounds. 
20 
100 

Ineh. 
0. 

200 
dOO 
200 
100 
20 

.0007 

Remarks. 


DOUGLAS   FIB   WOOD. 
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^o.  1453. 

Sample  cat  from  stick  marked  32. 

Loaded  radially,  or  perpendicular  to  the  rings  of  growth. 


i^zte-^^ 


J^  ff€iuffed 
length  6." 


Sectional  area,  7'^72xS'M0=62.5  square  inches. 
Observations  on  the  first  ganged  length,  in  the  direction  of  the 
applied  loads. 


Applied  loads. 


Total. 


Per  so  uare    Compree- 


In  ganged  length. 
Set 


Kemarks. 


Poundt. 
1,250 
2,500 
3,750 
5,000 
0,250 
1,250 
7,600 
8,750 
10.000 
11.250 
12,500 
1,250 
13,750 
15,000 
16,250 


17.500 

280 

18,750 

300 

1.250 

20 

6,250 

100 

12.500 

200 

18,750 

300 

1,250  1 

20 

PoundM.  Inch. 

20  0. 

40  . 0010 

60  ,          .0018 

80  I          .0027 

100  ;          .  0036 

20  

120  .0045 

140  .  0064 

160  .0064 

180  .  IK)73 

200  .0082 

20  

220  .0090 

240  .0100 

260  .0108 
.0118 
.0127 

.0037" 
.0082 
.0126 


Inch. 
0. 


1 


Initial  load. 


.0000 


.0000 


.0001  :/ 


I  IS =134,800  pounds  per  square  inch. 


.0001 


Lateral  expansion  determinations  on  the  second  gauged  length. 


In  gauged  length. 


Set. 


Remarks. 


Inch. 

0.  Initial  load. 

\Ratio  of  lateral  expansion  to  longitudinal  com- 

.  0001     /    pre^iion,  r:Vi* 

".'6602**1 
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aOUGLAS    FIB   WOOD. 


No.  1463  a. 

Specimen  No.  1453  dressed  on  two  other  sides  and  again  a^josted  in 
the  machine.  Now  loaded  tangentially,  or  parallel  to  the  rings  of 
growth. 


K-zto  ■<' 


J^ffauaed 
length  €r 


Sectional  area,  VM  x  8.10  =  62,2  square  inches. 
Observations  on  the  second  gauged  length. 


Applied  loads. 


Total. 


Found*, 
1,244 
2,488 
3,732 
4,976 
6,220 
1,244 
7,464 
8,708 
9,052 
11,196 
12,440 
1,^4 
13,684 
14,928 
16,172 
17, 416 
18.660 
1,244 
0,220 
12,440 
18,660 
12,440 
6,220 
1,244 


In  ganged  length. 


Per  square     Compres- 
iocn.  sion. 


ToundM. 
20 
40 
60 
80 
100 
20 
120 
140 
160 
180 

aoo 

20 
220 
240 
260 
280 


100 
200 


200 
100 
20 


Inck. 

0. 
.0019 
.0036 
.0050 
.0064 


.0078 
.0093 
.0108 
.0121 
.0136 


.  Ol.'JO 
.0168 
.0183 
.0201 
.0218 


.0077 
.0147 
.0221 
.0155 
.0085 


Set. 


IncK 
0. 


Bemarks. 


Initial  load. 


.0006 


.0017 


|e  =  83,580  pounds  per  square  inch. 


.0019 


DOUGLAS   FIR   WOOD.  401 

Lateral  expansion  determinations  on  the  first  ganged  length. 


Applied  loads. 


In  gauged  length. 


Total. 


Pound*. 

6,220 
12,440 
18,660 
1,244 
6,220 
12, 440 
18.660 
12,440 
6,220 
1,244 


'  Per  aaaare      Lateral 
I       inch.        expansion. 


Poundt. 

20 
100 
200 
300 

20 
100 
200 
300 
200 
100 

20 


H,  Doc.  131- 


Inch. 
0. 
.0023 

.C048 
.0073 


.  0024 
.0050 
.0074 
.0050 
.0025 


Set. 


Remarks. 


Inch. 


.0001 


.0001 


Initial  load. 


Katio  of  lateral  expansion  to  longitudinal  c 
'    presaion,  ,4^. 


-26 
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DOUGLAS   FIR   WOOD. 
No.  1438. 


Sample  cut  from  stick  No.  33. 

Loaded  radially,  or  perpendicular  to  the  rings  of  growth. 


Gnuged  lenfftJu 


\^joro3^^' 


Sectional  area,  4".05  x  8".06  =  32.64  square  inches. 
Bate  of  growth,  11  rings  per  inch. 
Gauged  length,  6''. 


Applied  loads. 


In  gaageU  length. 


Pounda. 
653 
1,806 
1,958 
2,611 
3,264 
653 
3,917 
4,570 
5,222 
5,875 
6,528 
653 
7,181 
7,834 
8,486 
9,139 
9,792 
653 
10,445 
11,098 
11,750 
12. 403 
13,056 
653 
13,709 
14,362 
15,  014 
15,  667 
10,  320 
653 
16, 973 
17,626 
18,  278 
18, 931 
19,584 

22,848 


Per  sauare  I  Compres-  I   c^* 
inch.      sion.   I   ^^• 


Pounda. 

20 

40 

60 

80 

100 

20 

120 

140 

160 

180 

200 

20 

220 

240 

260 

280 

300 

20 

320 

340 

360 

380 

400 

20 

420 

440 

460 

480 

500 

20 

520 

540 

560 

580 

600 

700 


Inches. 
0. 

.0006 
.0014 
.0025 
.0036 

'""."6045* 
.0059 
.  0070 
.0082 
.0095 


.0105 
.0118 
.0135 
.0146 
.0162 


.0171 
.0188 
.0205 
.  0222 
.0240 

".0251* 
.0271 
.0204 
.0327 
.0351 


.0401 

.0447 

.08 

.20 

.29 

1.11 


Kemarks# 


Inch. 
0. 


Initial  load. 


.0001 


.0002 


.0008 


.0016 


JErr  102,000  pounds  per  square  inch. 


'  rMaximom  load  applied. 
'  iTest  discontinued. 


DOUGLAS   FIR   WOOD. 
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No.  1439. 

Sample  cut  from  a  stick  7"  x  8"  by  18  feet  long. 

Loads  applied  tangeDtially,  or  parallel  to  the  rings  of  growth. 


Gaxiffed  lenffth 

^.§^1 


h-rsv-^ 


Sectional  area,  3".03  x  8".03  =  24.33  square  inches. 
Rate  of  growth,  25  rings  per  inch. 
Gauged  length,  6". 


AppUe 

d  loads. 

Per  square 
inch. 

Tn  {gauged  length. 

Remarks. 

Total. 

Compres- 
sion. 

Inch, 

0. 
.0009 
.0018 
.0031 
.0049 

Set. 

Pound: 

486 

973 

1,460 

1  946 

Pound: 
20 
40 
60 
80 
100 
20 

Inch, 
0. 

Initial  load. 

2^433 

486 
2,920 
3,406 
3.893 
4;  379 
4,866 

486 
5.353 
5. 839 
6, 326 
6,812 
7,299 

486 
7,786 
8,272 
8,759 
9,245 
9,732 

486 
4,866 

486 
9,732 

10,  219 
10, 705 
11, 192 
12,165 
14,598 

0. 

120 

nriAfi 

140    i          .  0088 
160     .          .0104 
180              .0126 
200              -UU;) 

20 
220 

.0006 

nifli 

240              . 0185 
260    1          .0208 
280    i          .0233 
300     1           -  0960 

20 

.0021 

320 
340 
360 
380 
400 
20 
200 

20 
400 

.0289 
.0320 
.0354 
.  o:J88 
.0425 





\e  =  61,000  ponnds  x>er  square  inch. 

.0054 

.0108 

Load  left  on  specimen  40  hours. 
Micrometer  reset  to  last  reading. 

.0054 

n.qoo 

400    1          .0434 
400              .0451 
420    !          .0480 
440    i          .0.^11 

After  3  minutes. 

After  5  minutes. 

Maximum  load  applied. 
Test  discontinued. 
Pibers  crushed. 

460 

500 
600 

.0570 

.07 

.26 
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DOUGLAS   FIR   WOOD. 
No.  1440. 


Sample  cat  from  same  stick  and  at  end  of  No.  1439. 

Loads  applied  tangentially,  or  parallel  to  the  rings  of  growtli. 


Gauged  lenff^: 


Sectional  area,  3".2  x  8".08  =  24.4  square  inches. 
Gauged  length,  ^". 


Applied  loads. 


In  ganged  length. 


rp-n.*-!        Peraquare    Conipres-  Set. 

To^-  inch.      ,       slon. 


Fowndt. 

488 

976 
1,464 
1,952 
2,440 

488 
2,928 
3,416 
3,904 
4,392 
4,880 

488 
5,368 
6,856 
6,344 
6,832 
7,320 

488 
7,808 
6,296 
8.784 
9,272 
9.760 

488 
10,248 
10, 736 
n,  712 
12, 200 
14.640 


Found*. 
20 
40 


100 

20 
120 
140 
160 
180 
200 

20 
220 
240 
260 
28.) 
300 

20 
320 
340 
360 
380 
400 

20 
420 
440 
480 
500 
600 


KemarkB. 


Jivch.  Inch. 

0.  0. 

,0013  

.0029  , 

.0043  

.0063  

—.0004 

.0081  , 

.0098  

.0113  , 

.0137 

.0152 

I      +.0002 

.0174  

.0192 

.0214  

.02:{8 

.0203  

0013 

.0286 

.o;n8 

.0359  

.0:J96  

.0449  

,  .0059 

.0527  I , 

.0582  1 , 

.07  j 

.14  I , 

.58  , 


Initial  load. 


\Yt   -  58,000  ponnds  per  square  inch. 


Maximum  load  applied. 
Test  discontinued. 
Fibers  crushed. 


DOUGLAS   FIR   WOOD. 
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Tension  Tests. 

No.  8513. 
Stick  No.  26. 

Dimensions,  8'M2x3".02  by  24'  2§"  long. 
Weight,  163  pound8=39.6  pounds  per  cubic  foot. 
Average  rate  of  growth,  15  rings  per  inch. 
Ends  held  by  friction  grip  holders. 
Counterweighted  at  middle. 
Distance  between  jaws  of  machine,  245". 
Sectional  area,  24.5  square  inches. 
Gauged  length,  200". 


Applied  loads. 


In  ganged  length. 


Remarks. 


ToUl.  in^"  Elongation.         Set.        | 


Pounds. 

2,450 

4,900 

7,350 

9.800 
12,250 

2,450 
14,700 
17,150 
10,600 
'i2,050 
24,500 

2,450 
26,  950 
20,400 
31, 850 
U,'AW 
36, 750 
24,500 
12,250 

2,450 
12,250 
24,500 
36,750 
39,200 
41,060 
44,100 
46,550 
49, 000 

2,450 
51,450 
53,900 
56,  35<J 
58,800 
61,  250 
49,000 
86,750 
24.500 
12,250 

2,450 
12.250 
24.500 
36,790 
49,000 
61.250 
49,000 
36,750 
24,500 
12,250 

2,450 


Pound*. 

100 

200 

300 

400 

500 

100 

600 

700 

800 

900 

1,000 

100 

1,100 

1,200 

1,300 

1,400 

1,500 

1,000 

500 

100 

500 

1,000 

1,500 

1,600 

1,700 

1,800 

1,900 

2,000 

100 

2,100 

2.200 

2,300 

2.400 

2,500 

2,000 

1,500 

1,000 

500 

100 

600 

1,000 

1,500 

2,000 

2,500 

2,000 

1,500 

1,000 

500 

100 


Inch. 

0. 

.0078 
.0156 

Inch. 
0. 

.0234 

.0309 

.  00i!5 

.0386 

.0464 

.0530 

.0610 

.0690 

.0009 

.0761 

.0833 

.0911 

.0985 
.1066 
.0690 

.0319 

.0009 

.0312 
.0689 
.1062 

.1141 

.1220 

.1294 

IniUal  load. 


.1370 
.1440 


.1493 
.1570 
.1645 
.1716 
.1796 
.1429 
.1063 
.0603 
.0310 


'  |e= 2,665,000  poands  per  square  inch. 


—.0007 


>E=2,662.000  ponnds  per  square  inch. 


.0673 
.1049 
.1420 
.1791 
.1424 
.1060 
.0680 
.0292 


—.0010 
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DOUGLAS    FIR   WOOD. 


Stick  No.  30. — 6"  X  14"  by  U4  feet  long,  split  edgewise  into  two  pieces, 
aud  each  piece  tested  by.  tension. 

Xo.  8514. 

First  piece  from  stick  Xo.  30. 

Dimensions,  13''.96  x  2''.78  by  24  feet,  3J  inches  long. 

A\erage  rate  of  growth,  14  rings  per  inch. 

Count^rweighted  at  the  middle. 

Sectional  area,  38.8  square  inches. 

Gauged  length,  200''. 

!Enei  view. 


Applied  loads. 


lu  gauged  length. 


Total.     ;^®'5*2h*'^^  ^^""SationJ        Set. 


Remarks. 


Initial  load. 


After  1  hour. 


=  1,923,000  pounds  per  square  inch. 


£=1,929,000  pounds  per  square  inch. 


DOUGLAS    FIR   WOOD. 
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No.  S544. 

Second  piece  from  stick  No.  30. 
Dimensions,  13''.96x3".05  by  24'— 3J"  long. 
Weigbt,  239f  pound8=33.4  pounds  per  cubic  foot. 
Average  rate  of  growth,  14  rings  per  inch. 
Counterweighted  at  the  middle. 
Sectional  area,  42.58  square  inches. 
Gauged  length,  200". 

lEnd  view. 


Applied  loails. 


In  gauged  leugth. 


Total,     j  ^^\ll^^  Elongation. 


Set. 


L 


Pounds. 

4,258 

8.516 
12, 774 
17, 032 
21,290 
25.548 
29,80e 
34,064 
38,322 
42,580 
46,  838 

4,258 
51.096 
55,854 
50,  612 
63,870 
68,128 

4,258 
72, 386 
76,644 
80.902 
85.160 
89.418 

4,258 
93,  676 
97,  934 
102,  192 
85,160 
63,870 
42,580 
21,290 

4.258 


21,290 
42.580 
63.870 
85.160 
63,870 
42,580 
21.290 
4.258 


8,516 
12,774 
17, 032 
21,200 
17,  032 
12,  774 
8,516 
4,258 
21.290 


Poundt. 

100 

200 

800 

400 

500 

600 

700 

800 

900 

1.000 

1,100 

100 

1,200 

1,300 

1,400 

1.500 

1,600 

100 

1,700 

1,800 

1,900 

2.000 

2,100 

100 

2,200 

2,300 

2,400 

2,000 

1.500 

1.000 

500 

100 

100 

500 

1.000 

1,500 

2,000 

1,500 

1,000 

500 

100 

100 

100 

200 

300 

400 

500 

400 

300 

200 

100 

500 


Inch. 

0. 
.0111 
.0223 
.0335 
.0490 
.0560 
.0675 
.0788 
.0004 
.1015 
.1124 


.1228 
.1342 
.1462 
.1579 
.1690 


.  1795 
.1916 


.2152 
.2265 


.2367 
.2490 
.2614 
.2170 
.16C9 
.1040 
.0473 


.0430 
.0994 
.1570 
.2130 
.1590 
.  1024 
.0459 


.0084 
.0196 
.0312 
.0429 
.0324 
.0215 
.0100 


.0421 


Inch. 
0. 


.0010 


.0011 


.0007 


.0(K)5 
.0012 


—.0004 
—.0022 
—.0032 


Remarks. 


Initial  load. 


}e  =1,787,000  pounds. 


>E  =1,763,000  pounds  per  square  inch. 
After  5  minutes. 


After  10  minutes. 
After  15  hours. 
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DOUGLAS   FIB   WOOD. 
No.  8544 — Continued. 


Applied  loads. 


In  gauged  length. 


Total.     I  ^^\^SS^^  Elongation.!        Set. 


Pound*. 
42, 580 
63.850 
85,100 

102, 192 
85,160 
63,870 
42,580 
21,21K) 
4,258 


Pounds. 

1,000 

1,500 

2,000 

2,400 

2,000 

1.500 

1,000 

500 

100 

100 


Inch.       I      Inch. 

.0989    I 

.1560    ' 

.2138    I 

.2622    I 

.2174      

.1616    ! 

.1052    ' 

.0485     

-f.0005 

—.0008 


Remarks. 


After  3  niinntes. 


Lateral  contraction  ander  endwise  tensile  stresses. 
Transverse  gauged  length  at  middle  of  length  of  stick,  12". 


Applie 
ToUl. 

d  loads. 

Per  square 
inch. 

In  ganged  length. 

Lateral     i 
contrac-    .        Set. 
tion. 

Remarks. 

1 

Pounds. 

4,258 

42,580 

Pound*. 
100 

1.000 

Inch. 

0. 
.0020 
.0050 
.0063 

.oavi 

.0023 

Inch. 
0. 

IniUalload. 

85.160              2,000 

102, 102              2, 400 

85, 160              2, 000 

42,580              1,000 

4, 258                  100 

42, 580              1, 000 

85. 160              2, 000 

102,102              2,400 

85,160              2,000 

42, 580              1. 000 

4  258                 ino 

0. 

.0022 
.0050 

.0063 
.0051 
.0022 



0. 

Transverse  gauged  length  12",  taken  near  extremity  A  of  the  200" 
longitudinal  gauged  length. 


Applied  loads.  In  ganged  length. 


PAr«nnAFA<      Latwal       | 


Remarks. 


Pound*. 

4,258 

42.580 

86,160 

102, 102 

85.160 

42,580 

4,258 


Pound*. 

100 

1,000 

Inch. 

0. 
.0016 
.0036 
.0044 
.0036 
.0016 

Set. 
0. 

2,000 
2,400 
2,000 

1,000 

100 

0. 

Initisl  load. 


DOUGLAS   FIR   WOOD. 
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Transverse  gauged  length  12'',  taken  near  extremity  B  of  the  200" 
longitudinal  gauged  length. 


Applied  loads. 


In  gauged  length. 


Total. 


I       ^"^^-       I       tlou. 


Pounds.  I    Poundt. 

4.2.58  I  100 

42.580  ,  1,000 

85.](H)  '  2.000 

102.192  I  2.400 

85.  ]00  <  2,000 

42,580  1,000 

4,258  100 


Set. 


Inch. 
0. 
.0039 

Inch. 
0. 

.0081 

.0101 

.0084 

.0041 

0. 

Remarks. 


Initial  load. 


Observations  on  longitudinal  extension  resumed. 
Gauged  length  50",  taken  at  end  A  of  the  stick. 


Applied  loads. 


In  gauged  length. 


Total. 


Pounds. 

4,258 

42,680 

85,160 

102, 192 

85,160 

42, 580 

4,258 


?er  Honare  ElongaUon, 


Pound*. 

lUO 
1,000 
2.000 
2,400 
2,000 
1,000 

100 


Inch. 

0. 
.0252 
.0535 
.0649 
.0541 
.0263 


Remarks. 


Set. 


Inch. 
0. 


Initial  load. 


.0005 


Gauged  length  50",  taken  at  end  B  of  the  stick. 


Applied  loads. 


ToUl. 


Pounds, 

4,258 

42,580 

85,160 

102, 192 

85,160 

42,580 

4,258 


In  gauged  length. 


Per  square 
incl 


^'^  Elongation. 


Pounds. 

Inch. 

100 

0. 

1,000 

.0257 

2,000 

.0543 

2,400 

.0660 

2,000 

.0551 

1,000 

.0263 

100 

Set. 


Inch. 
0. 


'1 


Remarks. 


I  Initial  load. 
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DOUGLAS    FIR    WOOD. 
No.  8543. 


Stick  I^To.  41. 

Dimensions,  ir'.96x4'M  by  24'— 2§"  long. 

Weiglit,  328^  pounds=30.8  pounds  per  cubic  foot. 

Counterweighted  at  the  middle. 

Sectional  area,  49.04  square  inches. 

Gauged  length,  200''. 

End  view. 


AppHed  loads. 


Total 


Pounds. 
4,904 
9,808 
14, 712 
19, 616 
24, 520 
29.424 
34,328 
39,  232 
44,136 
49,040 
53,944 
49,040 
44,136 
39,232 
34, 328 
29,424 
24,520 
19, 616 
14, 712 
9,808 
4,904 


Kemarks. 


Initial  load. 


E~  1,739,000  pounds  per  sqaare  Inch. 


After  3  minutes. 


After  2  minutes. 


Stick  slipped  in  the  holder  jaws  of  the  machine, 

disturbing  the  micrometer. 
The  micrometer  was  rea4.f  U8t«d  <^nd  the  stress 

then  released  to  initial  load,  and  micrometer 

reading  taken. 

oiii    '}e= 1,780,000  pounds  iier  square  inch. 

.6i2i"i 

.0082       After  1  hour. 


DOUGLAS    FIK    WOOD. 
No.  8543— Coutinued. 
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Applied  loadH. 


In  gauged  length. 


Total. 


,  Per  square 


Kemarks. 


Pounds.  I 
14.712     I 
19,616 
24,520    I 
29,424    i 
34,328    I 
39,232    ' 
44,136    1 
49,  040 
53,  944 
49.040 
44,136 
39,232 
34,328 
29, 424 
24,520 
19, 616 
14,712 
9,808 
4,904 


^*''®  Elongation.'        Set. 


incj 


Pounds. 
300 
400 
500 
600 
700 
800 
900 
1,000 
1.100 
1,000 
900 
800 
700 
600 
500 
400 
300 
200 
100 


Inch. 
.0310 
.0425 
.0541 
.0660 
.  0775 
.0889 
.1005 
.1120 
.1231 
.1129 
.1019 
.0904 
.0791 
.0678 
.0564 
.0449 
.0333 
.0216 


Jneh. 


.0098 


Test  discontinued. 


412 


DOUGLAS   FIR   WOOD. 


Compression  Tests. 

No.  1449. 

Stick  No.  26. 

Sample  cut  from  tCDsion  specimen  No.  8513. 


^ 


60" 


Sectional  area,  3".02  x  8'M2  =  24.5  square  inches. 
Gauged  length,  50''. 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  7'. 


Applied  loads. 


In  gauged  length. 


Total. 


2.450 
24,500 
49, 000 
73.500 
40.000 
24,500 

2,450 
103, 100 


Per  dquare      Lateral 
iucii.        expansion. 


Pounds. 
100 
1,000 
2,000 
3,000 
2,000 
1,000 
100 
7.882 


Inch. 

0. 
.0010 
.0022 
.0034 
.0022 
.0010 


Set. 


Inch. 
0. 


Remarks. 


Initial  load. 


Ultimate  strength. 
Failed  by  triple  flexure. 


DOUGLAS   FIB   WOOD. 

No.  1450. 
Stick  No.  30. 
Sample  cut  from  tension  specimen  No.  8514. 
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€0" 


Sectional  area,  2".78xl3''.96=38.8  square  inches. 
Gauged  length,  50". 


Applied  loads. 


In  gauged  leugth. 


Pounds. 

3,880 

7,760 
11,  WO 
15, 520 
10,400 

3,880 
23.280 
27, 160 
31,040 
34,020 
38,800 

8,880 
46,660 
54,320 
62,080 
69,840 
77,000 

3,880 
85, 360 
03, 120 
100,  880 
108,  640 
116,  400 

3,880 


Per  aciaare    Compres- 
incD.  siou. 


Pound*. 

100 

200 

300 

400 

500 

100 

600 

700 

800 

900 

1,000 

100 

1,200 

1,400 

1,600 

1,800 

2.000 

100 

2,200 

2,400 

2,600 

2,800 

3. 000 

100 


Set. 


Inch. 
0. 

•  .0020 
.0043 
.0066 
.0092 


.0118 
.0143 
.0168 
.0194 
.0219    I. 


.0266 
.0316 


.0421 
.0471 


■I 


.0520 
.0571 
.0623 
.0686 
.0729 


Inch. 
0. 


—.0004 


.0004 


.0004 


Remnrks. 


Initial  load. 


|e=2,018,000  pounds  per  square  inch. 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  12". 


Applied  loads. 


In  gnaged  length. 


Total       Persouare      Lateral 


inch 


Pounds. 

3,880 

38,800 

77,600 

116, 400 
93,  120 
77,600 
38, 800 
3,880 
38,800 
77,600 

116,  400 

77,600 

38. 800 

3.880 

241, 000 


Pounds. 

100 
1,000 
2,000 
3,000 
2,400 
2,000 
1,000 

100 
1,000 
2,000 
3,000 
2,000 
1,000 

100 
6,211 


Inch. 

0. 

.0025 
.0057 
.0092 


.0065 
.0031 


.0031 
.0064 
.0098 
.0065 


Set 


Inch. 
0. 


.0005 


.0006 


Keuiarka. 


InitUl  load. 


Seated  1  hour. 


Ultimate  strength. 
Failed  by  triple  Jlexnre. 


414  DOUGLAS   FIR   WOOD. 

No.  1451. 

Stick  No.  30. 

Sample  cut  from  tension  specimen  No.  8544. 


60'* 


Sectional  area,  3".05xl3".96= 42.58  square  inches. 
Gauged  length,  50". 


Applied  loads. 


Id  ganged  length. 


T«*«i      iPersqnare    Compres- 
T****^-  inSi.  8ion. 


Pcwnrft. 

Toundt, 

4,258 

100 

8,51« 

200 

12.774 

300 

17, 032 

400 

21,200 

500 

4,238 

100 

25,518 

600 

29,806 

700 

34,064 

800 

38,322 

900 

42,580 

1,000 

4,258 

100 

51.096 

1.200 

59, 612 

1.400 

68,128 

1,600 

76,644 

1,800 

85,160 

2,000 

4,258 

100 

93,676 

2,200 

102. 194 

2,400 

110, 708 

2,600 

119,224 

2,800 

127,740 

3,000 

100 

Inch. 

0. 

.0020 
.0045 
.0060 
.0095 


.0121 
.0146 
.0174 
.0201 
.0230 


.0282 
.  0.337 
.0395 
.0450 
.0506 


Set. 


.0557 
.0614 
.0670 
.0727 
.0782 


Inch, 
0. 


Kemarka. 


Initial  load. 


|£= 1,915,000  pounds  per  square  inch. 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  12". 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
inch. 

'Pound;^. 

100 

1  900 

Lateral 
expansion. 

Set. 

Poundz. 
4,258 
42  580 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

After  5  minutes. 
After  10  minutes. 

mtimate  strength. 
Failed  by  triple  flexure. 

85,160 

2,000              .0071 
3,000    :          .0111 
2,000              .0074 
1, 000    '          .  0035 

127,740 

85  160 

42,580 

4,258 

100 
3  000 

.0002 

127,740 

mil 

3,000    1          .0116 
3,000               -0118 

.'0605'" 

4,258 

100 
5,568 

1 

237  100 

1 

DOUGLAS   FIR    WOOD. 

No.  1452. 
Stick  No.  41. 
Sample  cut  from  tension  specimen  No.  8543. 
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S9n^ 


Sectional  area,  4'M  x  ll''.96=49.04  square  inches. 
Gauged  length,  50''. 


Applied  loads. 


In  gauged  length. 


Total. 


Poundt. 

4,004 

9,808 

14, 712 

19, 616 

24,520 

4,904 

29,424 

34,328 

39,232 

44, 136 

49,040 

4.904 

E»8.848 

68,656 

78,464 

88,272 

98,080 

4,904 

107,888 

117,696 

127,  ft04 

137, 312 

147. 120 

4,904 


Per  ftquare     Compres- 


BTftqui 
inch. 


PoundM. 

lOU 

200 

300 

400 

500 

100 

600 

700 

800 

900 

1,000 

100 

1,200 

1,400 

1,600 

1,800 

2,000 

100 

2,200 

2,400 

2,600 

2,800 

3,000 

100 


8ion. 


Inch. 

0. 

.0021 
.0044 
.0068 
.0092 


.  0117 

.0141 

1    .0166 

.  0191 

j    .0216 

1    .0261 

.  0314 

j    .0364 

.0415 

1    .0466 

1    .0514 

.0568 

.0620 

.0674 

1    .0726 

Set. 


Inch. 
0. 


Remarks. 


Initial  load. 


-.0004 


—.0005 


|E =2,036,000  pounds  per  square  inch. 


—.0004 


+.0004 


Lateral  expansion  under  endwise  compression  loads. 
Transverse  gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 

4,904 

49.040 

98,080 

147, 120 

98,080 

49,040 

4,904 

305, 050 


Per  square 
incn. 


Pound*. 

100 
1,000 
2,000 
3.000 
2,000 
1,000 

100 
6,220 


In  ganged  length. 


Lateral 
expansion. 


Inch. 

0. 

.0017 
.0036 
.0057 
.0038 
.0020 


Set. 


Inch. 
0. 


.0002 


Remarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure.    Fibers  crushed  12"  from  end  of  stick. 
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DOUGLAS    FIR    WOOD. 


Tension  Tests. 


< 

16" 

1                1 

i             1 

- 

26"                -^ 

3"d£can.. 

± 

No.  of 
test. 

No.  of 
stick. 

Diameter. 

Sectional 
area. 

Tensile  strength. 

Fracture. 

Per 

Total. 

square 

inch. 
Pounds. 

J 

Inches. 

Sq.in. 
0.817 

Pound*. 

[ 

8654 

26 

1.02 

19. 720 

24. 137 

Long  splintering. 

8555 

26 

1.02 

.817 

18, 100 

22,154 

8550 

26 

1.02 

.817 

18,150 

22. 215 

Do! 

8557 

(Ifit)  30 

.98 

.754 

9,620 

12,  759 

Sheared  along  the  firain.    Stick  not 
fractured  by  tension. 

8558 

(l8t)  30 

1.01 

.801 

9,100 

11,361 

Short  brittle. 

8559 

(1st)  30 

1 

.785 

9.520 

12, 127 

Oblique.    In  part  sheared  along  the 
grain. 

8560 

(2d)   30 

.99 

.770 

9,460 

12.  286 

Short  brittle,  oblique. 

8561 

(2d)   30 

.99 

.770 

9,020 

11,714 

Sheare<l  along  the  grain. 

8562 

(2d)   30 

.98 

.754 

8,310 

11,021 

Short  brittle. 

8566 

(2d)   30 

1 

.785 

9,460 

12,051 

Sheared  along  the  grain. 

8607 

26 

1 

.785 

16,200 

20,637 

Sheared  ulong  the  grain,  pulling 
out   an    irregular   shaped    core 
about  I"  by  li"  in  cruas-seoUon 
dimensions.      Tensile   strength 
not  rciached. 

8608 

26 

1 

.785 

17,310 

22,051 

Long  splintering. 

8609 

26 

.98 

.754 

17, 980 

23,846 

In  part  long  splintering  and  in 
part  sheared  tne  woo<l  along  the 

8610 

30 

.98 

.754 

9,100 

12,069 

Oblique  fracture.    Sheared  along    i 
the  grain. 

8011 

30 

.08 

.754 

0.  320 

8,382 

Do. 

8012 

30 

.98 

.754 

8.100 

10,  742 

Do. 

8013 

41 

1 

.785 

6,  020 

7,009 

Do. 

8614 

41 

.97 

.739 

6,950 

9.405 

Do. 

8015 

41 

.98 

.754 

5,060 

7,507 

Do. 

No.  8566  tested  wet,  after-48  hours  immersion  iu  water. 
Specimens  8607  to  8615,  inclusive,  were  turned  out  and  tested  two 
months  later  than  the  tension  specimens  previously  tested. 
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WHITE  GAZ  WOOD. 

These  sticks  were  tested  under  compression  loads  applied  endwise 
the  grain,  excepting  a  block  taken  from  post  l^o.  1422,  which  was  loaded 
crosswise  the  grain  in  the  direction  radial  to  the  tree.  Micrometer 
observations  were  made  on  the  compressibility  of  the  wood  in  each 
test,  from  which  results  the  moduli  of  elasticity  were  computed. 

The  relative  rigidity  of  the  wood  lengthwise  and  crosswise  the  grain 
is  shown  by  the  results  from  post  No.  1422,  which  gave  the  value 
1,675,000  pounds  i)er  square  inch  for  the  modulus  of  elasticity  under 
endwise  loads,  and  210,000  pounds  per  square  inch  for  the  value  under 
loads  crosswise  the  grain. 

The  compressibility  of  post  No.  1418  was  observed  under  continued 
stress  at  3,000  pounds  per  square  inch.  There  was  comparatively  rapid 
yielding  during  the  first  five  minutes,  which  diminished  in  rate  during 
the  next  ten  minutes. 

During  the  interval  of  one  hour  following,  the  rate  of  compression 
continued  with  considerable  uniformity.  The  post  thereafter  showed 
an  accelerating  rate  of  yielding. 

After  the  lapse  of  one  hour  and  thirty  minutes  the  Ipad  was  dimin- 
ished in  decrements  of  200  pounds  per  square  inch  each.  After  each 
decrement  the  load  was  sustained  two  minutes. 

Under  2,800  pounds  per  square  inch  a  further  compression  of  ".0031 
occurred;  under  2,600  pounds  per  square  inch  the  additional  compres- 
sion was  ".0005;  under  2,400  pounds  per  square  inch  no  change  in  the 
gauged  length  was  apparent,  and  under  the  subsequent  lower  stresses 
the  effect  of  each  pause  of  two  minutes  was  a  gain  in  length  instead  of 
additional  compression. 

After  the  loads  were  diminished  to  1,600  i)ounds  per  square  inch 
they  were  again  increased,  with  the  result  that  under  2,000  pounds  per 
square  inch  and  upward  each  interval  of  two  minutes  was  accompanied 
by  additional  yielding,  which  proceeded  with  an  accelerating  rate  as 
the  loads  advanced. 

The  ultimate  resistance  of  this  post  reached  3,508  pounds  per  square 
inch,  which  load  was  momentarily  sustained.  Its  behavior  under  3,000 
pounds  x)er  square  inch  indicated  that  ultimate  failure  might  have 
been  reached  by  longer  continuance  under  stress  at  that  limit. 
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WHITE   OAK   WOOD. 


Ko.  1418. 


Compression  Tests. 


3 


Sectional  area,  47.35  square  incties. 

Weight,  954  i)ound8  =  47.9  pounds  per  cubic  foot. 

Rate  of  growth,  12  rings  per  inch. 

Gauged  length,  50". 


Applied  loads. 


Total. 


,  Per  square 
I      inch. 


Pounda. 

1,735 

9,470 

14,205 

18,940 

23,675 

28.410 

83, 145 

37,880 

42,015 

47, 350 

4,735 

56,820 

60,290 

75,  760 

85,230 

142,  U50 


Pound*. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1.000 

100 

1,200 

1,400 

1,600 

1,800 

3,000 

3,000 

8,000 

3,000 

3,0u0 


In  ganged  length. 

Compres-  c.^ 

sion.      I        ^^' 


Inch. 
0. 
.0036 

Inch. 
0. 

.0072 

.0109 

.0118 

.0188 

.  0224 

.0261 

.0304 

.0341 

.0(;08 

.0414 

.0491 

.0573 

.0655 

.2401 

.2470 

.2551 

.2657 

.2809 

Remarks. 


!  Initial  load. 


After  1  hour  10  minutes. 
Aft«r  1  hour  15  minutes. 
After  I  hour  20  minut«s. 
After  1  hour  25  minutes. 
After  1  hour  "BO  minutes. 


Post  shows  evidence  of  crushing  the  fibers  in  the  vicinity  of  some 
sound  knots. 


WHITE   OAK   WOOD. 

Compression  Tests — Continued. 
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Applie 

ToUl. 

Pounds. 
132,580 

d  loads. 

Per  square 
inch. 

In  gauged  length. 

Remarks. 

^"Zr-i       Set. 

Poundt. 

2,800 
2.800 
2.600 
2,600 
2,400 
2,400 
2.200 
2,200 
2,000 
2.000 
1,800 
1,800 
1.600 
1,600 
1,800 
1.800 
2,000 
2,000 
2,200 
2.200 
2,000 

100 
2,200 
2  400 
2,600 
2,800 
3,000 
2,000 
1,000 

100 
1.000 
2,000 
3,000 
3,000 
3,000 
3,000 
3,000 
3,000 
3,000 
3,000 
3,000 
3,000 
3,000 
3.000 
3,000 
3,000 
8,000 
8,000 
3,000 
2,400 
2,400 
2,600 
2,600 
2,800 
2,800 
3,000 
8,508 

Inch. 
0. 2748 

Inch. 

After  2  minutes. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

.2770 
.2706 
.2712 
.2634 
.2634 
.2553 
.2550 
.2400 
.2461 
.2375 
.2366 

123,110 

113,640 

104, 170 

04,700 

85,230 

75,760 

.2280 

.2267 

.2345 

.2344f 

.2427 



85,230 



94,700 

.2430 
.2515 
.2520 
.0741 

104, 170 

04,700 

}e  =  1,338,000  pounds  per  square  inch. 

4  735 

.oo:n 

104*,  170 

.0830 
.0033 
.1051 
.1177 
.1380 
.1010 
.0580 

113,640 
123. 110 

132,580 

142.050 

04,700 

47,850 

4,735 

.0184 

After  1  minute. 
After  2  minutes. 

47.350 
04.700 

.0537 
.0950 
.W04 
.1454 
.1488 
.1530 
.1565 
.1053 
.1725 
.1788 
.1848 
.1910 
.1072 
.2034 
.2096 
.2156 
.2216 

142.050 

After   3  minutes. 
After  5  minutes. 
After  10  minutes. 
After  15  minutes. 
After  20  minutes. 
After  25  minutes. 
After  30  minutes. 



After  35  minutes. 
After  40  minut^^s. 
After  45  minutes. 
After  50  minutes. 
After  65  minutes. 
After  60  minutes. 
After  1  hour  5  minutes. 

Maximum  load  sustained. 

:;::::::::: 

.2278 

.'2336 
.2602 
.2612 
.2607 
.2715 
.2807 
.28,'>3 
.2060 

......  .^.... 

113, 640 

123, 110 

132,580 

142,050 
166,100 

The  interval  of  time  between  the  last  reading  of  the  micrometer 
under  3,0<»0  pounds  per  square  inch  and  the  time  of  reaching  the  maxi- 
mum load  was  one  minute. 

Failure  occurred  by  the  fibers  crushing  at  some  knots  1  J"  diameter 
30^'  from  the  end  of  the  post. 
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^1 


WHITE   OAK   WOOD. 
Ko.  1419. 


\ 


Sectional  area,  59.01  square  iuches. 

Weight,  123|  pounds  =  49  iK)unds  per  cubic  foot. 

Rate  of  growth,  11  rings  per  inch. 

Gauged  length,  50'^ 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
Inch. 

Compres- 
sion. 

Set. 
0. 

Remarks. 

PoundM, 

5,901 

11,802 

17,703 

23,604 

29.505 

35,406 

41, 307 

47,208 

53,109 

59, 010 

5,901 

70,  812 

82,614 

94,416 

106,218 

118, 020 

5,901 

129,822 

141.624 

153. 426 

165,  228 

177, 030 

5.901 

188.832 

200,634 

212,436 

224.238 

236,010 

5,901 

247.  842 

258.000 

PwindM. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

100 

1.200 

1,400 

1,600 

1,800 

2.00C 

100 

2,200 

2,400 

2,600 

2,800 

3.000 

100 

8,200 

3,400 

8,600 

3,800 

4,000 

100 

4.200 

4,372 

Intti. 
0. 
.0050 

Initialload. 

.0094 

.0137 
.0174 
.0212 
.0247 
.0285 
.0321 
.0355 

.0011 

.0424 

.0495 
.0564 



.0637 
.0710 

1  E  =  1,399,000  pounds  per  square  inch. 

.oosi 

.0782 
.0865 
.0938 
.1023 
.1141 

Ultimate  strength. 

.0103 

.1243 
.1335 
.1457 
.1642 
.1911 

.0320 

.2340 

Fibers  crushed  at  a  knot  one-half  inch  diameter  W  from  end  of  post. 


WHITE   OAK   WOOD. 
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»*7^-< 


No.  1420. 


Sectional  area,  78.7  square  inches. 

Weight,  162  pounds  =  61.6  pounds  per  cubic  foot. 

Kate  of  growth,  12  rings  per  inch. 

Gauged  length,  60". 

The  post  was  convex  on  the  micrometer  side. 


Applied  loads. 


In  ganged  length. 


total.     l^^inT"*    ''"."uT- 


lUVU. 

FoundM. 

PoiifMb. 

7,870 

100 

15,740 

200 

23.610 

300 

31.480 

400 

39,350 

500 

47,220 

600 

65, 090 

700 

62,960 

800 

70.830 

900 

78,100 

1.000 

7,870 

100 

94,440 

1,200 

110. 180 

1,400 

125,920 

1,600 

141,660 

1.800 

157. 400 

2,000 

7,870 

100 

173, 140 

2,200 

188,880 

2,400 

204,620 

2,600 

220,360 

2,800 

236,100 

8,000 

7,870 

100 

251,840 

3,200 

267,580 

8,400 

283,320 

8,600 

290,060 

3,800 

314.800 

4,000 

7.870 

100 

318, 100 

4,042 

Set. 


Inch. 
0. 

.0027 

.0056 

.0084    I 

.0111  : 

.0140 
.0170 
.0197 
.0226 
.0253 


Inch.' 
0. 


Remarks. 


.0310 
.0367 
.0422 
.0480 
.0537 


Initial  load. 


.0596 
.0659 
.0720 
.0784 
.0856 


.0006 


.0036 
.1014 
.1114 
.1249 
.1546 


.0196 


|£  =  1,789,000  pounds  per  sqaare  inoh. 


Ultimate  strength. 


Fibers  crushed  at  a  knot  three-eighths  inch  diameter  2  feet  from  the 
end  of  the  post. 
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WHITE   OAK   WOOD. 
No.  1421. 


^sres  -1 


SectioDal  area,  97.22  square  inches. 

Weight,  341^  pounds  =  67.2  pounds  per  cubic  foot. 

Rate  of  growth,  7  rings  per  inch. 

Gauged  length,  50''. 


Applied  loads. 


In  ganged  length. 


Total. 


Poundt. 

9«722 

19,444 

29,186 

38,888 

48,  610 

58, 332 

68,054 

77,  776 

87.498 

97,220 

9,722 

116,664 

136, 108 

155,  552 

174,  996 

194, 440 

9,722 

213,884 

233,328 

252,  772 

272,  216 

291,660 

9,722 

311, 104 

830, 548 

349,992 

369.436 

388,880 

9,  722 

411,200 


Per  Bouare    Compres- 
incn.       !       sion. 


Poundi. 

100 

200 

300 

400 

500 

600 

700 

800 

900 

1,000 

100 

1,200 

1,400 

1,600 

1,800 

2,000 

100 

2,200 

2,400 

2,600 

2,800 

3,000 

100 

3,200 

3,400 

3.600 

3,800 

4,000 

100 

4,230 


Inch. 

0. 
.0026 
.0053 
.0080 
.0110 
.0140 
.0170 
.0201 
.0231 
.0260 

""."0326' 
.0381 
.0443 
.  0505 
.0567 


.0634 
.0700 
.0766 
.0838 
.0919 


.0990 
.1080 
.  1193 
.1356 
.1680 


Set. 


Inch. 
0. 


.0004 


Bemarks. 


Initial  load. 


6614  '  }^  =  1,718,000  pounds  per  square  inch. 


.0039 


.0220 


Ultimate  strength. 


Fibers  crushed  at  knots  one-half  inch  diameter  32  inches  from  the 
end  of  the  post. 


WHITE    OAK   WOOD. 
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^ar^s  -^ 


No.  1422. 
jos5o 


Sectional  area,  119.2  square  iuches. 

Weight,  416J  pound8=56.8  pounds  i)er  cubic  foot. 

Rate  of  gnrowth,  14  rings  per  inch. 

Gauged  length,  50". 


Applied  loads. 


In  KftQgod  length. 


Total. 


Pounds. 

11,920 

23,840 

36,760 

47,680 

50,600 

71,520 

83.440 

05,360 

107,280 

119,200 

11,920 

14.3,040 

166.880 

100.720 

214,560 

238,400 

11,020 

'262, 240 

286.080 

300,020 

333,760 

357,600 

11,020 

381.440 

405.280 

420, 120 

462,060 

476,800 

11.020 

500,300 


Per  sqnare  I  ConipreA- 
incD. 


Pounds. 

100 

200 

800 

400 

500 

600 

700 

800 

000 

1.000 

100 

1,200 

1,400 

1,600 

1,800 

2,000 

100 

2,200 

2,400 

2,600 

2,800 

8,000 

100 

3,200 

3,4C0 

3,600 

3,800 

4,000 

100 

4,107 


aion. 


Inch. 
0. 

.0025 
.0051 
.0080 
.0100 
.  01-10 
.0170 
.0201 
.0231 
.0260 

"'.6322' 
.0384 
.0446 
.0511 
.0581 


.0706  |. 

.0772  ,. 

.0844  . 

.0025  '. 


.0002 
.1084 
.1181 
.1203 
.1515 


KemarkB. 


Set. 


Inch. 
0. 


.0003 


.0014 


.0031 


.0117 


Initial  load. 


|E=  1,675,000  })Oun(lt»  per  square  inch. 


11  ti mate  strength. 


Fibers  crushed  at  a  knot  three-eighths  inch  diameter  30  inches  from 
the  end  of  the  stick. 
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WHITE   OAK   WOOD. 
No.  1423. 


220rS2 


Sectional  area,  79.92  square  inches. 
Weight,  291  pound8=52  pounds  per  cubic  foot. 
Rate  of  growth,  9  rings  per  inch. 
Gauged  length,  50". 


Applied  load.. 

In  gauged  length. 

Compres-  '        c^.* 
Bion.               ^^• 

Kemarks. 

Total.     i^"i5?J"* 

Pounds.       Pounds,    |       Inch. 
7,992                 100    i        0. 
15,984    ,              200              .0041 
28,976    '              300    '          .0082 
31,968    '              400    1          .0120 
39,960     1              500    !          -0156 

Inch. 
0. 

Initial  load. 

|e= 1, 407, 000  pounds  per  square  inch. 

47.952    1             600 
66,944    '              700 
63, 936                 800 
71.928    ,              900 
79,920              1,000 
7,992                  100 
95, 904              1, 200 

.0195 
.0230 
.0265 
.0300 
.0336 

.oois 

.0408 

111,888               1,400              .0481 
127,872              1,600    1          .0554 
143,856              1,800    >          .0631 
159,840              2,000              -071.f> 

7,992                  100 
175,  824              2, 200 
191,808              2.400 
207,792              2,600 
223,776              2,800 
239, 760               3. 000 

.0040 

.0798 
.0880 
.0981 
.1123 
.1225 

7,992 
255, 744 
271,728 
295,500 

100 
3,200 
3,400 
3,697 

.0120 

.1421 
.1896 

Ultimate  streuKth. 

Fibers  crushed  at  a  group  of  knots  4  feet  from  the  end  of  the  post. 
The  knots  range  from  one-fourth  inch  to  1  inch  diameter,  and  were  four 
in  number. 


WHITE   OAK   WOOD. 
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GompressioD  of  a  sample  taken  from  the  middle  of  the  length  of  post 
^o.  14l>2. 

Loads  applied  across  the  grain  in  a  radial  direction,  or  parallel  to 
the  medullary  rays  of  the  wood.* 

No.  1424. 


Qauyed,  length 


Sectional  area,  11".97  x  8".10  =  9G.96  square  inches. 
Gauged  length,  6". 


Applied  loads. 


TotaL 


Per  square 
inon. 


Poundg. 

1,939 

3,878 

6,817 

7,756 

9,696 

1,939 

11, 636 

13, 574 

15.613 

17,462 

19,392 

1,939 

21,331 

23,270 

25,209 

27,148 

29,088 

1,939 

31,027 

32,966 

34,906 

36,844 

38,784 

.  1, 989 

40,723 

12,662 

44,601 

46,540 

48,480 

1,939 

60,419 

62,358 

54,297 

66,236 

58, 176 

1,939 


60,115 
62,064 
63,993 
65,932 
fi7,872 

1,939 

67,872 
69,811 
71,750 
73,680 
75.628 


Pounds. 
20 
40 
60 
80 
100 
20 
120 
140 
160 
180 
200 
20 
220 
240 
260 
280 
300 
20 


400 

20 

420 

440 

460 

480 

600 

20 

620 

640 

560 

680 

600 

20 

20 

620 

640 

660 

680 

700 

700 

700 

20 

20 

700 

720 

740 

760 

780 


In  ganged  length. 


Compres- 
sion. 


Remarks. 


Set. 


Ineh.      I       Inch. 
0.  0. 

.0009 

.0017 


Initial  load. 


.0025 
.0032 


.0036 
.0043 
.0040 
.0054 
.0060 


.0004 


.0066 
.0070 
.0075 
.0082 
.0088 


.0006 


.0091 
.0099 
.0105 
.0112 
.0118 


.0121 
.0129 
.0137 
.0143 
.0151 


.0166 
.0163 
.0171 
.0178 
.0186 


.0014 


.0194 
.0204 
.0214 
.0225 
.0236 
.0265 
.0266 


.0260 
.0268 
.0281 
.0292 
.0306 


.0020 
.0011 


|e= 210,000  pounds  per  square  inch. 


After  i  hour  rest 


After  5  minutes. 
After  10  minutes. 


After  16  minutes. 
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WHITE    OAK   WOOD. 

No,  1424— Continued. 


Applied  loadrt. 

In  ganged' length. 

- 

Tot«l.      ^"iZ"" 

Elongation. 

Inch. 
.0328 

Set. 

Bemark*. 

1 

Poundt.   1    Pounds. 

77,568    1              800 

1,939    1               20 

79  507    1             ft2n 

Inch, 

.0062 

.0342 
.0376 
.0399 
.0431 
.0461 
.0567 

81,446 
83.385 
85,324 
87,264 

840 
860 
880 
900 
900 
20 
20 
20 
100 
200 
300 
400 
500 
600 
700 
800 
800 
800 
20 
800 
900 
920 
940 
960 
980 
1  000 

1 

After  5  minutes. 

1,939 

.0151 

.0123 
.0118 

After  5  minut'ea. 

After  8  minutes. 

9,696 
19,392 
29,088 
38,784 
48,480 
58.176 
67,872 
77,568 

.0140 
.0178 
.0210 
.0250 
.0298 
.0353 
.0418 
.0485 
.0524 
.0576 

After  5  minnten. 
After  15  minutes. 

Aft«r  5  minutes. 

Moisture  shows  on  end  of  stick. 

1,889 
77,568 
87,264 
89,203 
91, 142 
9»,  081 
95,020 
96,960 

.0207 

.0569 

.0634 

.0675 

.0719 

.0760 

.0811 

.0912 

.1090 

.15 

.27 

.42 

.58 

.72 

1,000 
1  100 

106,  &'>6 
116, 352 
126,048 
135. 744 
145,440 
155, 186 

1,200 
1,300 
1,400 
1.500 
1,600 

Ultimate  strength. 

Sustained  the  maximum  load  one  half  minute  then  failed  rapidly 
under  diminished  loads,  by  the  stick  yielding  rapidly,  splitting  along 
the  grain. 
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STEEL  WntE  EOPE. 

Four  types  of  ropes  are  represented,  designated  as  types  A,  B,  C, 
and  D,  and  one  sample  of  rope  of  annealed  wire. 

The  following  table  shows  the  principal  elements  of  each  t^J^pe  and 
size  of  rope. 

Each  rope  has  (5  strands.  The  wires  were  galvanized,  excepting  the 
annealed  rope. 


Num- 
ber of 

tent. 


8537 
8538 
8529 
8530 
8532 
8533 
8536 
8540 
8511 
8534 
8539 
8531 
8535 


Marks. 


I 


TypeA,2J"clrc..., 

do 

Type  B,  1"  circ 

Typo  B,  li"  circ . . . , 
TypeB,  li"circ... 

TypeB,  2"  circ 

Type  B,  21"  circ..., 

TypeB,  3"  circ 

TypeB,  4^"  circ... 
Type  C,  2J"  circ . . . 
Type  C,  3"  circ .... 
TypeD,  H"circ... 
Annealed,  2^"  circ. 


Wires. 


! 

,  Sectional 


Total 

Mean 

area. 

nuni- 
ber. 

diameter. 

Inch. 

8q.  inch. 

108 

0.0581 

0. 2862 

108 

.0581 

.2862 

66 

.0221 

.  0253 

66 

.0301 

.0470 

72 

.0320 

.0579 

72 

.0424 

.1015 

?1 

.0580 

.1901 

.0640 

.2318 

84 

.  0821 

.4444 

90 

.0374 

.0990 

90 

.0521 

.1917 

114 

.0311 

.0866 

72 

.0459 

.1188 

Tensile  strengtb. 


Total. 


Pounds. 

47, 980 

48, 700 

5, 080 

7.460 

10,000 

18,  98U 

34.420 

39,  960 

77,960 

18.  450 

37, 4110 

5,41U 

12, 420 


Per  square 
incli. 


Pounds. 
167, 640 
170, 160 
200,  790 
158,  720 
172. 710 
186, 990 
181,060 
172,  390 
17.-..  430 
186,360 
195, 100 
62,  470 
104,550 


The  samples  were  prepared  lor  testing  with  eye  splices  at  the  ends. 

Elongations  were  measured,  on  those  ropes  with  the  smaller  wires, 
with  a  common  steel  scale,  and  on  those  with  larger  wires  with  a 
micrometer. 

In  general,  wire  ropes  behave  in  a  manner  similar  to  hemj)  and 
manila  cordage.  The  full  effect  on  the  elongation  of  the  rope  is  not 
immediately  developed  upon  the  application  of  the  load,  additional 
stretch  continuing  for  an  interval  of  time.  Upon  release  from  load 
the  full  resilience  is  sluggishly  reached. 
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STBEL   WIRE   ROPE. 


Specimen  No.  8539,  type  C,  3"  circumference,  was  loaded  five  times 
and  the  elongations  measored  on  each  occasion.  The  effects  of  each 
series  of  loads  is  shown  in  the  following  table. 

Under  the  fifth  loading  the  ratio  of  stress  to  strain,  or  apparent 
modulus  of  elasticity,  was  21,161,000  pounds  per  square  inch. 


AppUed 
loads. 

Elongations  in  jcauged  length  of  30". 

First  loading. 

Thirtl  loading. 

Fourth 

loading. 

Fifth  loading. 

Total. 

Sncoes- 
sive. 

Inch. 



0. 0161 
.0139 
.0119 
.0101 
.0114 
.0088 
.0088 
.0105 
.0104 

Total. 

Inch. 
0. 

Succes- 
sive. 

Total. 

Succes- 
sive. 

Total. 

Snccee- 
•ive. 

ToUl. 

Snocea- 
sive.      ; 

Pounds. 
1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
26,000 

Inch, 
0. 

.0161 
.0300 
.0419 
.0520 
.0684 
.0722 
.0810 
.0915 
.1019 

Inch. 

Inch. 
0. 

.0094 
.0179 
.0261 
.0334 
.0407 
.0480 
.0556 
.0625 
,0699 
.0772 
.0843 
.0919 
.1001 
.1072 
.1175 
.1285 
.1405 
.1531 
.1689 

Inch. 
o.'oooi" 

.0085 
.0082 
.0073 
.0078 
.0078 
.0076 
.0060 
.0074 
.0073 
.0071 
.0076 
.0082 
.0071 
.0103 

Inch. 
0. 
.0090 
.0175 
.0252 
.0324 
.0396 
.0470 
.0543 
.0617 
.0689 

Inch, 

6.6606" 
.0085 
.0077 
.0072 
.0072 
.WHA 
.0078 
.0074 
.0072 

Inch. 
0. 

.0081 
.0160 
.0234 
.0305 
.0375 
.0447 
.0523 
.0594 
.0665 

Inch. 

.0100 
.0196 
.0279 
.0355 
.0430 
.0505 
.0580 
.0652 
.0736 
.0821 

0.0100 
.0096 
.0083 
.0076 
.0075 
.0075 
.0075 
.0072 
.0084 
noM 

6.6081 
.0079    » 
.0074 
.0071 
.0070 
.0073 
.0076 
.0071 
.0071 

.0923    1  .0102 
.1014       .0091 
.1114       .0100 
.1222    1  .0108 

1 

.0110 

.0120 
.0126 
.0158 

1 



.1460 
.1577 

1 

; 



.0117 

( 

1 

.1747    '  .0170 
.1914    '  .0167 
.2076       .0162 
.2251       .0175 

........ 

1               1 

! 1 

1 

, 

The  amount  of  zinc  on  the  galvanized  wires  and  chemical  composi- 
tion of  the  steel  wires  was  found  to  be — 


Description. 


Typo  A.  BJ'circ... 

TjrpeB,  1    circ 

TytJeKi  li  'circ... 
TjiwB^  1^  'circ... 

Ty|»  B.  2    circ 

Tyv*  ^.  '^i  'circ... 

Tvpft  11*  3'  circ 

Tvi«lJ,  4f' circ... 
TjpeC,  2^  circ... 
Tjpftr:,  a'  circ  — 
TvjjnD.  li  'circ... 
Anuealija,  3i"  circ . 


Zinc. 


Percent. 
0.70 

, '  1.50 
4.20 
1.10 
1.40 
0.48 
0.85 
0.52 
1.05 
0.54 
4.10 


Chemioal  oompMitfoo. 

Carbon. 

Manga- 
nese. 

Silicon.  1 

Per  emu. 

Psr  cent. 

Percent. 

0.545 

0.870 

0.171 

0.380 

0.525 

0.070 

0.411 

0.530 

0.030 

0.419 

0.840 

0.137 

0.530 

0.605 

0.025 

0.520 

0.750 

0.314 

0.530 

0.600 

0.021 

0.545 

0.710 

0.213 

0.400 

1.060 

0.080 

0.545 

0.850 

0.014 

0.040 

0.500 

0.020 

0.790 

0.454 

0.106 

8TE£L   WIRE   BOPE. 
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No.  8529. 

1"  Type  B. 

Diameter,  ".33;  circumference,  1".06. 

Six  strauds,  11  wires  each. 

Jute  core. 

Each  strand  has  a  cotton  center  of  10  threads. 

Lay,  one  turn  in  2" .6. 

Sectional  area  of  wires,  0.0253  square  inch. 

Gauged  length,  50''. 


Applied  loads, 
ToUl. 


Per  m  nare 
incn. 


Elongation.        Set. 


Potrnds. 
100 
200 
300 
400 
500 

eoo 

800 
],00U 
1,200 
1,400 
1,600 
1,800 
2,000 

100 
2,200 
2,400 
2,600 
2,800 
3.t)00 

100 
8,200 
3,400 

:r,ooo 

3,800 
4,000 

100 
4,21)0 
4,400 
4,600 
4,800 
5,000 

100 
5,080 


Pound*. 


200,790 


In  ganged  length. 


Inehsi. 
0. 
.05 
.08 
.10 
.13 
.15 
.18 
.24 
.27 
.33 
.36 
.40 
.48 


.45 
.50 
.64 
.57 
.30 


.63 
.66 
.70 
.74 
.80 


.86 
.UO 
1.02 
1.11 
1.40 


Inch. 
0. 


.18 


Remarks. 


Initial  load. 


Tensile  atrengtli. 


Parted  3  strands  at  the  splice. 
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STEEL   WIRE    EOPE. 


No.  8530. 

U"  Type  B. 

Diameter,  ".44;  circumference,  1".35. 

Six  strands,  11  wires  each. 

Wacli  strand  has  a  cotton  center  of  16  threads. 

The  rope  has  a  hemp  core. 

Lay,  one  turn  in  3".58. 

Sectional  area  of  wires,  .0470  square  inch. 

Gauged  length,  50". 


Applied  loads. 


In  ganged  length. 


Total.     !P*»^jX""^^»«"««^i"°'        Set.        \ 


Remarks. 


.04 
.07 
.00 
.13 
.16 
.21 
.21 


.27 
.31 
.33 
.39 
.42 
.45 


.51 
.58 
.61 
.0' 
.75 
.8J 


i?i     I- 


1.07 
1.1« 
1.52 


.08 


Pounda.       Pounds,    i     Inches.  Inch. 

200 

400 

GOO 

800 
1,000 
1.400 
1.800 
1!,000 

21)0 
2.400 
2.800 
3,000 
3.400 

3,  800 
4.000 

20.) 

4,  4  DO 
4.800 

5,  UOJ 
5,400 
5.  800 
6.000 

200 
0,400 
6,800 
7,000 

7,400    ; 

7,460  158,720 


.18 


Initial  load. 


T 


Tensile  strength. 


J  Parted  1  strand  19"  from  splice. 


STEEL   WIBE   ROPE. 

No.  8531. 
1^"  Type  D. 

Diameter,  ".48;  circumferenco,  1".48. 
Six  strands,  19  wires  each. 
Hemp  core. 
Lay,  one  turn  in  4'M5. 
Sectional  area  of  wires,  0.08(i(>  s<iaarc  inch. 
Gauged  length,  50". 

I  —  ^-  --    _ 

I         Applied  loads.        i      In  gauged  leoj^li.      , 
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Total. 


Pounds. 

200 

I        1, 000 

I        2,000 

3,  (.00 

4, 000 

200 

5, 000     i 

200 
5.  too 
5,410 


^^'iST'^  Elongation.         Set. 


inch. 
Pmtnds. 


Inches. 

u. 

.00 
.10 
.16 
.33 


Inch. 
0. 


1 

.21 

I'" 

1.19 

.99 

1.90 

62. 470     . . 



1 

Remarks. 


Initial  load. 


Tensile  strength. 


Parted  3  strands  9"  from  splice. 


No.  85;^2. 
li"  Type  1). 

Diameter,  ".49;  circumference,  1".55. 
Six  strands,  12  wires  each. 

Each  strand  has  a  hemp  center  with  a  wire  in  the  hemp.    The  rope 
lias  a  hemp  core. 
Lay,  one  turn  in  3".85. 
Sectional  area  of  wire,  0.0579  square  inch. 
Gauged  length,  50". 


Applied  loads. 

In  gauged  length. 

Total. 

Per  square 
inch. 

Pounds. 

Elongation. 

Sot. 

Pounds. 
200 

Inches. 
0. 
.03 
.09 
.15 
.21 

Inch. 
0. 

1,000 
2,000 

3  000 

4,000 

200 

.06 

5,000 

.27 
.40 

6,000 

, 

200 

.12 

7.000 

.49 
.62 

8,000 

200 

.27 

9,000 

.80 

10,000 

172,  710 

1.22 

'           1 

Remarks. 


Initial  load. 


Tensile  strength. 


Parted  1  strand  at  end  of  the  splice. 
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8TEEL  WIRE   ROPE. 


:N^0.  8533. 
2"  Type  B. 

Diameter,  ".66;  circamference,  2". 
Six  strands,  12  wires  each. 
Each  straud  has  a  hemp  center  of  6  threads. 
The  rope  has  a  hemp  core. 
Lay,  one  turn  in  4".35. 
Sectional  area  of  wires,  0.1015  square  inch. 
Gauged  length,  50''. 


Applie 
Total. 

4  loads. 

Per  square 
inch. 

In  gauged  length. 

Elongation. 

Set. 

Pounds. 
200 

Pounds. 

0. 
.07 
.14 
.10 
.24 

Inch. 
0. 

IniUalload. 

One  broken  w 
Tensile  strong 

1,000 

2,000 

3,000 

4,000 

200 

.18 

b.OOO 

.a 
.30 
.45 
.52 

6.000 

7,000 

8.000 

200 

0,000 

10.000 

11,000 

12,000 

200 

18,  (00 

14, 000 

15,  (HX) 

16,000 

2'>») 

17,000 

18,000 

18,080 

.82 

.58 
.63 
.70 
.80 

.51 

1.10 
1.21 

.89 

1.43 
1.70 

irf> 

'"iii'iiD" 

tb 

Bemarks. 


Parted  1  strand  at  end  of  the  splice* 


ST£Ei.   WIBfi   ROPR. 

No.  8534. 
2i''  Type  C. 

Diameter,  ".68;  circumference,  2'M2. 
Six  strands,  15  wires  each. 
Each  strand  has  a  hemp  center  of  7  threads. 
The  rope  has  a  hemp  core  of  9  threads. 
Lay  one  turn  in  4".70. 
Sectional  area  of  wires,  0.0990  square  inch. 
Gauged  length,  50". 
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AppUed  loads. 

In  gauge 

d  length. 
Set. 

Bemarks. 

TotaL 

BerMiiare 



Poundi, 

Elongation. 

Pounda. 
200 

InefiM,           Inek, 
0.                    0 

Initial  VmMI. 

1 
Tensile  strength. 

1,000 

.09 

2,000 

.16 
.22 
.27 

3,000 

4,000 

200 

.12 

5,000 

.38 
.37 
.42 
.47 

6,000 

7,000 

8,000 

200 

.21 

9,000 

.51 
.58 
.63 
.68 

10,000 

U.UOO 

12,000 

200 

.38 

13,000 

.77 

.84 

.03 

1.06 

14,000 

15,000 

16,000 

200 

.6? 

17,000 

1.22 
1.45 

18,000 

"iii^wo" 

18,450 

Parted  4  strands  4^'  from  end  of  splice. 
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STEEL   WIRE   ROPE. 


No.  8535. 
2jy  annealed. 

Diameter,  ".75;  circumference,  2".32. 
Six  strands,  12  wires  each. 
Each  strand  has  a  hemp  center  of  7  threads. 
The  rope  has  a  hemp  core  of  9  threads. 
Lay,  one  turn  in  4".40. 
Sectional  area  of  wires,  0.1188  square  inch. 
Gauged  length,  50". 


Applied  loads. 


In  gauged  length. 


Total,     i^*^^*"*  Elongation.        Set. 


Poundg. 

200 

1,000 

2, 000 

3,000 

4,000 

200 

5.000 

0,  UOU 

7,000 

8.000 

200 

9,000 

10,000 

11.000 

12,000 

200 

12. 420 


Remarks. 


PoundM.   ' 

Inch. 
0. 

.19    : 
.37 
.49 
.04 

Inches. 
0. 



.39 



.77 
.89 
1.02 
1.16 



.84 

1. :« 

1.  Tyl 
1.92 

:i  02 



iM  ■ 

104.550 

Initial  load. 


Parted  3  strands  12"  from  the  end  of  the  splice. 


STEEL   WIRE    ROPE. 

No.  8536. 
2f '  Type  B. 

Diameter,  ".91;  circumference,  2".74. 
Six  strands,  12  wires  each. 
Each  strand  has  a  hemp  center  of  5  threads. 
The  rox>e  has  a  hemp  core  of  12  threads. 
Lay,  one  turn  in  7". 

Sectional  area  of  wires,  0.1901  square  inch. 
Gauged  length,  50". 
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Applle 

Total. 

rounds. 
200 
1. 000 
2.000 
3,000 
4,000 
5,000 
6,000 
7.000 
10,000 
200 
12, 0(10 
14,000 
16,000 
18,  000 
20.000 
200 
22,000 
24  000 

)d  loads. 

Per  square 
inch. 

In  gauged  leugtb. 

Elongation.         Set. 

Inehea.            Inch. 
0.                   0- 

Pound*. 

Initial  load. 

.03 
.05 
.08 

.11 
.15 
.17 
.19 
.23 



.08 

.28 
.32 
.30 
.44 
.47 

.19 

.54 
.63 
.70 
.81 
.94 

26,000 
2t}.  000 

30,  000 
200 

.48 

32,000 

1.08 
1.30 

34,000 
34,420 

i:::::::;:;:: 

181,060 

1 

Tensile  strength. 

1 

Remarks. 


Parted  2  strands  at  the  splice. 
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STEKL   WIRE   ROPE 


No.  8637. 
2|//  Type  A,  first  sample. 
Diameter,  ".90;  circamference,  2".77. 
Six  strands,  18  wires  eacb. 

Strands  laid  up  in  two  coarses  of  12  and  6  wires,  respectively,  with 
hemp  centers  of  8  threads. 
The  rope  has  a  hemp  core. 
Lay,  one  turn  in  6".9. 
Sectional  area  of  wires  0.2862  square  inch. 
Gauged  length,  50". 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  ■qnare 
ioob. 

Elongation.        Set. 

Pounds. 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

8.000 

10,000 

200 

12,000 

14,000 

16.000 

18,000 

20,000 

200 

22,000 

24. 000 

26, 000 

Pounds, 

Inch. 
0. 

.05 
.07 
.09 
.10 
.11 
.12 
.14 

.16 

• 

Ineh. 
0. 

Initialload. 
Tensile  atrengtb. 

. 

♦ 

, 

1 

.06 

.18 
.21 
.23 
.25 
.27 



:iA" 

.29 
.33 

.38 
.42 
.44 

28.000 

30,000 

200 

.15 

32,000 

.49 
.55 
.57 
.07 
.73 
.79 
.88 
.99 

34,000 

86,000 

38,000 

40,000 

42,000 
44,000 
46,000 

47,080 

167,640 



Parted  2  strands  at  the  splice. 


STEEL   WIRE   ROPE. 
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No.  8638, 

2f "  Type  A,  second  sample. 
Diameter,  ".90;  circumference,  2".75. 
Six  strands,  18  wires  each. 

Strands  laid  up  in  two  courses  of  12  and  6  wires,  respectively,  with 
hemp  centers  of  8  threads. 
The  rope  has  a  hemp  core. 
Lay,  one  turn  in  6".75. 
Sectional  area  of  wires,  0.2862  square  inch. . 
Gauged  length,  30". 


Total. 


Pounds. 
1,000 
2,U00 
3,000 
4,000 
5,000 
1,000 
6.000 
7,000 
8.000 
9.000 

10,000 
1,000 
1,000 

10.000 

u.uoo 

12,000 
13,000 
14.000 
15,000 
10,000 
5,000 
1,000 
15.000 
10,000 
17,000 
18,000 
19,000 
20.000 
20,000 
20,000 
20,000 
20,000 
20,000 
20,000 
19,000 
19,000 
18,000 
18,000 
17,000 
17,000 
16,000 
16,000 
15,000 
15,000 
14,000 
14,000 
13,000 
18,000 
12,000 
12,000 
11,000 
11,000 
10,000 
10,000 
9,000 
9,000 
8,000 
8,000 


d  loads. 

In  ganged  length. 

Remarks. 

i 

Per  square 

iDOh. 

Elongation. 

Set. 

Paundt, 

Inch. 

0. 

.0073 
.0142 
.0211 
.0273 

Inoh. 

0. 

Initial  load. 

.0034 

.0343 
.0408 
.0475 
.0543 
.0615 

.0128 
.0124 

After  16  hoars'  rest. 

.0682 
.0704 
.0770 
.0843 
.0925 
.1010 
.0765 
.0508 

.0266 

.1040 
.1115 
.1189 
.1273 
.1358 
.1441 
.1467 
.1482 
.1490 
.1497 
.1508 
.1508 
.1463 
.1463 
.1417 
.1416 
.1369 
.1369 
.1320 
.1820 
.1270 
.1270 
.  1219 
.1219 
.1169 
.1168 
.1119 
.1118 
.1067 
.  1067 
.1016 
.1016 
.0965 
.0965 
.  0914 

After  1  rainnte. 
After  2  minutes. 

After  5  minutes. 
Aft«r  8  minutes. 
After  10  minutes. 

After  1  minute. 

Do 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 





.0914 
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STEEL   WIRE   ROPE. 
No.  8538— ContiDued. 


Applied  loads.  In  gauged  length. 

Total.      ^^i^""  Elongation.         Set. 


Pound*. 

7,000 

7,000 

6.000 

6,000 

5,000 

5,000 

4,000 

4,000 

3.000 

8,000 

2.000 

2,000 

1,000 

1,000 

2,000 

2,000 

3,000 

3.000 

4,000 

4,000 

6.000 

6.000 

8,000 

8,000 

10,000 

10.000 

12,  000 

12,000 

14,000 

14.000 

16,000 

16,000 

18, 000 

18,  000 

20.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

20,000 

15.000 

10, 000 

5,000 

1,000 

5,000 

10,000 

15,000 

20,000 

25.000 

25,000 

1,000 

1,(K)0 

5.000 

1,000 


Pound*. 


25,000     

26.000      

28,000      

30. 000     

32,000    ' 

34,(i00    , 

36. 000      

38,000      

40,000      

42,000      

44,000    , 

46,000     

48,000      

48,700  ,      170,160 


Inch. 
.  0862 
.0862 
.0808 
.  0808 
.0757 
.0756 
.0700 
.0699 
.0640 
.0639 
.0572 
.0570 


.  0.549 
.  05.50 
.0610 
.0610 
.0666 
.0666 
.0771 
.0772 
.0875 
.0877 
.0981 
.0982 
.1087 
.1088 
.119:} 
.1195 
.1299 
.  1303 
.1412 
.1414 
.1527 
.1531 
.1597 
.1666 
.1750 
.1833 
.  1932 
.1705 
.1451 
.1189 
.0927 


.0870 
.1187 
.1405 
.1676 
.1074 
.1998 


Remarks. 


Inch. 


.0484 
.0478 


.0623 


Alter  1  minute. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


.0667 
.0655 


After  3  minutes. 
Do. 


.0655 


.20 
.21 
.23 
.25 
.28 
.32 


.43 
.46 
.53 
.61 
.75 


Snappinj;  sounds. 
Tensile  stren^^th. 


Parted  1  strand  at  the  splice. 


STEEL   WIRE   ROPE. 

No.  8639. 
3''  Type  C. 

Diameter,  ".96;  circumference,  2".97. 
Six  straDds,  15  wires  each. 
Strands  have  bemp  centers  of  13  threads  each. 
The  rope  has  a  heni])  core. 
Ljiy,  one  turn  in  8".30. 
Sectional  area  of  wires,  0.1917  square  inch. 
Gauged  length,  30". 
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Applied  loads. 


In  gauged  length. 


Total. 


Pounds. 
1,000 
2,000 
3,000 
4.000 
5,000 
5,000 
1.000 
8,000 
7.000 
8,000 
9,000 
10,000 
1.000 
2.000 

a,  000 

4,000 
5.000 
6.000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
18,000 
14,000 
l.%000 
15,000 
1.000 
2,000 
3,000 
4,000 
5.000 
ff.OOO 
7,000 
8,000 
9,000 
10  000 
11.000 
12.000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,  (KM) 
19,000 
20,0<K) 
1.000 
2,00o 
3,000 
4.000 
5. 000 
0,  (KK) 
7.  000 
8.000 
9,000 
lU.OOO 
9,000 
8.000 
7,000 


Per  so  nare 
incn. 


Elongation 


Poundt. 


Inch. 

0. 

.0161 
.0300 
.0419 
.  0520 
.0536 


.0634 
.  0722 
•  OHIO 
.0915 
.1019 


.0405 
.0501 
.0584 
.0660 
.0735 
.0810 
.0885 
.0957 
.1041 
.1126 
.  1228 
.1310 
.1419 
.  1527 
.1556 


.0591 
.0676 
.0758 
.0831 
.0904 
.0077 
.  105:» 
.1122 
.1196 
.  1269 
.1340 
.1416 
.1498 
.1MS9 
.  1672 
.  1782 
.1902 
.2028 
.2186 


H.  Doc.  131- 


.0R:t5 
.0920 
.0997 
.1069 
.1141 
.1215 
.1288 
.1362 
.1434 
.1374 
.U07 
.1239 

—20 


Set. 


Remarks. 


I  tick. 
0. 


.0159 


.0306 


.0497 


.0745 


Initial  load. 


After  2  minutes. 


Da 
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STEEL   WIRE   ROPE. 
No.  8539— Continued. 


Applied  loads. 


In  gau^l  length. 


Total. 


Pounds. 

6,000 

6,000 

4,000 

8.000 

2,000 

1.000 

10.000 

20,000 

21,000 

22,000 

23,000 

24,000 

26,000 

25,000 

1,000 

2,000 

8,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

9,000 

8,000 

7,000 

6,000 

5,000 

4,000 

8,000 

2,000 

1,000 

28,000 

30,000 

32,000 

84,000 

86,000 

37,400 


^^**®  Blongation.l       Set. 


Per  square 
incl 


Poundt, 


Inch. 
.1167 
.1095 
.1019 
.0942 
.0860 


Inch, 


.1424 
.2205 
.2322 
.2492 
.2659 
.2821 
.2996 
.3065 


.0756 


.1336 
.1415 
.1489 
.1560 
163» 
.17  2 
.1778 
.IMO 
.  iP-Jv) 
.1861 
.1796 
.1729 
.1056 
.1581 
.1506 
.1430 
.1354 


195, 100 


.35 
.41 
.48 
.56 

.74 


.1255 


.1249 


Remarks. 


After  2  minntes. 


Tensile  strength. 


Parted  one  strand  6^'  from  the  end  of  the  splice. 


STEEL   WIRE   ROPE. 

No.  8540. 

3"  TjFpe  B. 

Diameter^  ".98 ;  circumference,  2".97. 

Six  strands^  12  wires  each. 

Strands  have  hemp  centers  of  6  threads  each. 

The  rope  has  a  hemp  core. 

Lay,  one  turn  in  7'M5. 

Sectional  area  of  wires,  0.2318  square  inch. 

Gauged  length,  30". 
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Applied  loails. 


In  gauzed  length. 


Total.     l%X'"^«»«***o°- 


Set. 


Remarlu. 


Pounds. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
10,000 
10,000 
10,000 
10,000 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
1,000 
1,000 
1,000 
10,000 
10,000 
11,000 
12,000 
18,000 
14,000 
15,000 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
10,000 
11.000 
12,000 
1,3,000 
14,000 
15,  000 
16.000 
17,000 
18.000 
19.000 
20,000 
20,000 
20,000 
20,000 
1,000 
1.000 
2,000 
3,000 


Pounds. 


Inch. 

0. 

.0122 
.0265 
.0430 
.0575 
.0786 
.0675 
.1020 
.1170 
.1334 
.1398 
.1449 
.1492 
.1617 


.0864 
.0950 
.1038 
.1121 
.1202 
.1278 
.1357 
.1438 
.1515 


.1516 
.1636 
.1625 
.1715 
.1820 
.1934 
.2077 


.1083 
.1171 
.1256 
.1336 
.1416 
.1492 
.1570 
.1645 
.1710 
.1792 
.1870 
.1944 
.2024 
.2109 
.2227 
.2365 
.2498 
.2645 
.2774 
.2841 
.2912 
.2961 


.1539 
.1631 


Inch. 
0. 


Initialload. 


.0791 


After  2  minutes. 
After  5  minntes. 
After  10  minutes. 
After  15  minutes. 


I         .0811 
'  .0763 

.0750 


After  2  minutes. 
After  5  minutes. 


After  2  minutes. 


.1007 


.1487 
.1440 


After  2  minutes. 
After  5  minutes. 
After  10  minutes. 

After  3  minutes. 
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STEEL   WIRE   ROPE. 
No.  8540 — Continued. 


Applied  loads. 


In  gaujicd  length. 


Total. 


Pound*. 
4,000 
5,000 
6,000 
7,000 
8,000 
0,000 
lO,0O» 
11,000 
12,000 
13,000 
U.OOO 
15,000 
10.000 
17,000 
18,000 
19,000 
20.000 
20.000 
21,000 
22,000 
23.000 
24.000 
25,000 
25.000 
25,000 
1,000 
1,000 
2,000 
3,000 
4,000 
5,000 
0,000 
7,000 
8,000 
0.000 
10,000 
11,000 
12,  000 
IH,  000 
l4.  000 
15,000 
16,000 
17,000 
l8, 000 
19,000 
20,000 
21.000 
22. 000 
23,000 
24.000 
25.000 
1,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
34.000 
36,000 
38,000 
39,060 


"^TuT'^^^w^"-- 


Set. 


PoundM. 


Inch. 


Inch. 
.1721 
.  1H05 
.1887 
.1068 
.  2045 
.2117 
.2106 
.2270 
.2  Ml 
.  2420 
.2494 
.2566 
.2645 
.2716 
.2799 
.2876 
.2963 
.3002 
.3V^n 
.  3220 
.3389 

.3531  j I 

.3712  ! 

.3823.  j '  After  2  minutes. 

.3903    : After  5  minutes. 

I    .2106  ; 

.  2039   A  fter  2  minutes. 


Remarks. 


Aft-er  5  minutes. 


•| 


.2136 
.2228 
.  2316 
.2400 
.2480 
.2561 
.26.35 
.2708 
.2783 
.  28!>.'> 
.2926 
.3000 
.  :W72 
.3145 
.3220 
.3290 
.3361 
^.8440 
.3518 
.3588 
.3669 
3746 
.3820 
.3910 


.40 
.43 
.45 
.47 
.51 
.55 
.58 
.65 
.76 
.91 


.2127 


172,390     1 Tensile  strength. 


Parted  2  strands  2"  from  the  splice. 


STEEL  WIRE   ROPE. 

No.  8541, 
4i"  Type  B. 

Diameter,  1".46;  circumference,  4".45. 
Six  strands,  14  wires  each. 
Strands  have  hemp  centers  of  14  threads  each. 
The  rope  has  a  hemp  core. 
Lay,  one  turn  in  9".65. 
Sectional  area  of  wires,  0.4444  square  inch. 
Gauged  length,  30". 
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Hemarks. 


Initial  load. 


After  2  mizmtes. 


After  2  minutes. 
After  5  minutes. 
After  10  minutes. 


After  2  minutes. 
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STEEL   WIRE   ROPE. 
Ko.  8541 — Continued. 


Applied  loads. 


Founds. 
64,000 
68,000 
72,000 


15.000 

4,000 

6,000 

8,000 

10.000 

12,000 

14,000 

16,000 

18,000 

20,000 

22.000 

24,000 

26,000 

28,000 

30,000 

32.000 

34,000 

36,000 

36.000 

38,000 

40,000 

38,000 

36,000 

34,000 

32,000 

30,000 

28.000 

26,  000 

24,000 

22,000 

20,000 

18,000 

16,000 

14,000 

12,000 

10,000 

8,000 

6,000 

4,000 

2,000 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16.  (00 

18,000 

20,000 

18,000 

16,000 

14,000 

12,000 

10,000 

8,000 

6,000 

4,000 

2,000 


72,000 
74,000 
76,000 
77,960 


In  gauged  length. 


Total,     j^®^^®^^!*^  Elongation.!        Set. 


Pounds. 


175,  480 


Ituh. 
.73 
.85 

1.02 


.0082 
.0150 
.  0212 
.0276 
.0337 
.0399 
.0461 
.0521 
.0586 
.0645 
.0708 
.0770 
.08.36 
.0899 
.0966 
.1031 
.1095 
.1116 
.1174 
.1240 
.1189 
.1139 
.1083 
.1025 
.0964 
.0900 
.0838 
.0773 
.0712 
.0645 
.0580 
.0514 
.0447 
.0380 
.0315 
.0250 
.0184 
.0119 


.0103 
.0168 
.0225 
.0284 
.0345 
.0406 
.0467 
.0525 
.0584 
.0534 
.0480 
.0421 
.0360 
.0294 
.  0228 
.0165 
.0103 


1.08 
1.13 
1.20 


Inch. 


Remarks. 


fStresa   released    to   the   initial   load,  a  new 
gauged  length  nf  30"  laid  uffon  the  rope  and 
micrometer  observations  renewed,  setting 
the  micrometer  at  zero  reading. 
Initial  load. 


After  30  minutes 


.0050 
.0029 


After  16  hours. 


Micrometer  removed. 

Measurements  resumed  on  first  ganged  length. 


Tensile  strength. 


Parted  1  strand  at  the  end  of  the  splice. 


STEEL   WIRE   ROPE. 
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MANILA  AND  HEMP  COBBAGE. 

Samples  were  prepared  with  eye  splices  at  the  ends  which  were  passed 
over  pius  held  in  the  jaws  of  the  testing  machine. 

The  splices  were  wetted  before  testing. 

The  elongations  of  certain  of  the  ropes  were  measured,  the  results  of 
which  follow  in  the  details  of  the  te?sts.  All  other  samples  were  loaded 
continuously  up  to  the  time  of  rui>tuie. 

Large  sets  accompany  the  first  loading  of  new  rope. 

For  the  purpose  of  illustrating  the  behavior  after  once  loading,  the 
samples  were  released  from  stresses,  tlie  sets  determined,  and  the  elonga- 
tions measured  under  both  ascending  and  descending  loads. 

Confirming  earlier  tests,  the  elongation  at  any  given  load  is  depend- 
ent upon  the  previous  treatment,  if  the  preceding  load  was  a  higher 
one  the  length  of  the  specimen  will  be  greater  than  in  the  case  in 
which  the  preceding  load  was  lower  than  the  load  at  the  time  of  the 
observation. 

This  peculiar  behavior  is  attributed  to  the  unerjual  strains  in  the  dif- 
ferent yarns  composing  the  rope,  due  to  their  variation  in  length. 

For  the  purpose  of  showing  the  variationsin  the  lengths  of  the  strands 
and  the  yarns,  several  short  pieces  of  rope  were  unlaid  and  measured, 
as  follows: 


] 

Length 
rupe. 

Lens^h 
strands 

Inches. 
[  31.25 
{  31.05 
[  30.65 
(  9K  on 

Outside 
eonrse. 

Mean 

length  of  yarns. 

Fourth     Fifth 
course,  course. 

Rope. 

Second 
course. 

Third 
course. 

Inches. 

Sixth 
course. 

Inches. 

Center. 

Inches. 
31.50 

Inches. 
25 

Inches. 
33.81 

Inches. 


Inches. 

Inches. 

24"  manila 

::::::::'::;::;::;::::::::::::::::::::::::::::: 

27.34 

25.98    1 

^"  mAnilA 

20         1  25.15 

I  26.05 

{                 30.90 

30.70 

25            31. 00 

30.80 

Core    [  ^^-^ 

[             1    31.50 

1     31.40 

25i      1    31.45 

1    31.50 

g'**'       30.10 

^'  '**    I  30.  30 

31.50 

31.70 

25            31. 75 

31.  45 

g»"'!     30.45 

^'^^    \  30.35 

\[  31.45 

25         I  31.60 

,1  31.85 

f  32.  90 

25         \  33.10 

33.05 

' 

34.42 

31.81 

1 

1 

::i:::: ::      ::::::: 

3|"  manila 

1 

30.90 

1                      . 

1 r     ■■  '1        "■  ' 

31.00 
34.61 

III' 

1 

32. 52 

1 

1 

' 1 

4"  manila ' 

31.33 





1 

1 ' 1... 

1 

35.01 

32.80 

31.71 



31.40 



i              '               ' 

5"  manila 

i 

1 

31.62 

1 

1 

5"  hemp  bolt  rope 

83.78 

32. 94       32. 15 

31.71 

31.20    

31.25 

1  

7"  hemp 

36.36 

35.20  1    34.40 

33.68 

33.28 

82.98 

82.83 

1                ' 

'                               1 
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MANILA  AND  HEMP  CORDAGE. 


The  maximum  and  minimum  lengths  of  yarns  in  the  several  courses 
of  the  diflferent  ropes  were  found  to  be — 


Coarse. 

Maxi 

mam  and  minimum 

3i"               4" 
manila.      manila. 

Inches.       Inches. 
34. 23          32. 00 
34.70           '.i5.15 

ength  of  yarns. 

2J" 
nuuiila. 

3" 
manila. 

Inches. 
27.00 
27.55 

5" 
manila. 

Inches. 
34.75 
35.25 
32.45 
33. 05 
31.55 
31.80 

5"  herap 
bolt  rupe. 

Inches. 
33.40 
34.05 
32.20 
33.65 
31.. 'iO 
32.70 
31.35 
33.45 
31.00 
31.    5 

1 

li«*mit. 

Ontoide 

Inches, 
f    33.63 
\    34.00 

Inchrs. 
;  5.  75     . 

Second 

:'.7. 15 
:u.  25    1 

36  15     ' 

Third 

i 

3:{.tiO 

:i6.55 
33.15 
34.20 
33.05 
3:j.55 
32.00 
33.10 
1 

Fourth 

Fifth  

Sixth 

Center 

25.55 
27.40 

31.70 
31.05 
30.80 
31.20 

32.05 
32.80 
31.30 
31.35 



Core  of  rope 

\ 

■"si.'io'" 

31.65 

:::::::::.::::::::::| 

:: 1 :.:.! 

Determinations  were  made  of  the  i)ercentages  of  ash  and  chemical 
composition  of  manila  and  hemp  fiber,  using  material  left  over  from 
earlier  tests,  which  gave  the  following  results: 


Rope. 

Iron 
and  al. 
oxide. 

Composition  of  ash. 

Ash.   i 

'  Silica. 

Calcinm 
oxide. 

Magne- 
sium 
oxide. 

Per  et. 

5.14 

Trace. 

Trace. 

Manga- 
nous 
oxide. 

Per  ct. 

0.73 

.30 

.85 

Potas-     r«««K«« 
><nm       Carbon, 

Manila 

Per  et.  Per  eent.lPer  cent. 
1.06          \ft.2!H    ;       5.70 

Per  cent. 
12.  3j 
38.55 
28.16 

Per  cent.  Per  cent.  • 
44.83          13- so    1 

Hemp,  untarred 

Hemp,  tarred 

2.56 
2.77 

18.88 
27.00 

38.67 
35.56 

0.18 
8.92 

liANILA    AND   HEMP   CORDAGE. 

No.  8582. 
Io-Thread  Manila. 
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Diameter,  ".65;  circumference,  1".94. 
Three  strands,  5  threads  each. 
Lay,  one  turn  in  l'M2. 
Weight  per  fathom,  4.5  ounces. 
Length  between  eye-splices,  6  feet. 
Gauged  length,  50". 


Applied  loads. 


Total. 


Per 


sqaare 
incn. 


In  ganged  leogth. 


Elongation.         Set. 


Circtimfer- 
enoe. 


I 


Bemarks. 


Pounds. 
200 

Pounds. 

Inches. 
0. 

1.86 
3.17 
4.00 

Inches. 
0. 

1.04 

400 

6U0 

1.15 

800 
1,000 

200 
1.200 
1,400 

1,  eoo 

4.75 

1.09 
1.11 

4.12 

5.10 
5.48 

1.06 

• 

Initial  load. 


Tensile  strength. 


Parted  one  strand  4".5  from  splice. 

No.  8578. 

2"  Manila. 

Diameter,  ".78;  circumference,  2".37. 

Three  strands,  13  threads  each. 

Lay,  one  turn  in  2", 

Weight  per  fathom,  12.2  ounces. 

Length  between  eye-splices,  6  feet  5  inches. 

Gauged  length,  50". 


AppUed  loads. 

In  flanged  length. 

Clrcnmfer- 
enoe. 

Remarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Pounds. 
200 

Pounds. 

Inches. 
0. 

1.46 
2.54 
3.41 
4.10 
5.39 
«.4l 

Inches. 
0. 

Inches. 
2.37 

Initial  load. 
Tensile  strength. 

400 

eoo 

800 
1,000 
1.500 
2,000 

200 
2,500 
3,000 

200 
3,500 
4,000 
4,500 
5,000 

2.06 

1.88 
1.96 

5.47 

e.06 
7.49 

1.83 

6.47 

7.90 
8.16 

1 

8.43 

:.r::::: ::: 

Sustained  maximum  load  two  minutes,  then  parted  one  strand  at  the 
splice. 
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MANILA  AND   HEMP   CORDAGE. 


No.  8576. 

3"  Manila. 

Diameter,  l'M3;  circumference,  3".50. 

Three  strands,  21  threads  each. 

Lay,  one  turn  in  3". 

Weight  per  fathom,  1.70  pounds. 

Length  between  eye-splices,  5  feet,  5  inches. 

Ganged  length,  60". 


Applied  loads. 

In  ganged  length. 

Circamfer* 
enoe. 

Bemarka. 

Total. 

Per  aqnare 

Elongation. 

Set. 

Pounds. 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

200 

8,500 

4,000 

4,500 

5,000 

200 

Pounds. 

0. 

0.71 

1.52 

2.07 

2.60 

3.44 

4.11 

4.61 

5.15 

Inehes. 
0. 

Inches. 
3.50 

Initial  load. 

8.15 

8.00 

2.88 
3.00 

4.19 

5.50 
5.72 
6.09 
6.40 

2.81 

2.73 
2.87 



4.94 

5,500 
6,000 
0,500 

6.63 
6.85 
7.00 
7.12 

1 

7,000 

2.64 

1 

7,500 

7.20 
7.32 

8,000 

2.60 
2.73 

200 
8,500 
9,000 
2O0 
9,500 
10,000 
10,500 

6.19 

7.51 
7.70 

6.50 

8.00 
8.18 

■ 



r 1 

Parted  one  strand  at  the  splice. 


MANILA  AND   HEMP  GOBDAGE. 
No.  8674. 

31"  Manila. 

Diameter,  V'.22 ;  circtimference,  3".62. 
Four  strands,  18  threads  each. 
Rope  has  manila  core  of  6  threads. 
Lay,  one  turn  in  3".60. 
Weight  per  fathom,  2.22  pounds. 
Length  between  eye-splices,  6  feet. 
Gauged  length,  60''. 
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Applied  loads. 

In  gaaged  length. 

Ciroumfer- 
ence. 

Remarka. 

Total. 

Per  sqoare 
inc^. 

Elongation. 

Set. 

P&und». 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,500 

3,000 

200 

200 

3,500 

4,000 

4,500 

5.000 

200 

5,500 

6,000 

6,500 

7.000 

7,500 

8.000 

8,600 

9,000 

200 

9,500 

10,000 

10,500 

11.000 

11,500 

12.000 

12,500 

13,000 

Pounds. 

Inelus. 
0. 
.78 
1.36 
1.90 
2.86 
8.27 
3.97 
4.56 
5.02 

Inelui. 
0. 

8.62 

Initial  load.^ 

8.60 

3.86 

8.26 
3.36 

3.73 
8.65 

After  1  honr.                                      • 

6.40 

6.00 
6.20 
6.55 

8.17 

Tensile  strength. 

8.18 
3.28 

5.20 

7.00 
7.57 
7.82 



8.10 
8.46 
8.65 
8.76 
8.96 

2.93 
3.02 

7.84 

9.10 
9.26 
9.41 
9.52 
9.59 
9.67 
9.78 

% 



Sustained  maximum  load  three  minutes,  then  parted  two  strands  and 
the  core  at  the  splice. 
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MANILA  AND  HEMP  CORDAGE. 


No.  8571. 

4"  Manila. 

Diameter,  1".50;  circumference,  4".50. 
Four  strands,  26  threads  each. 
Bope  has  manila  core  of  6  threads. 
Lay,  one  turn  in  M', 
Weight  per  fathom,  3.06  pounds. 
Length  between  eye-splices,  6  feet. 
Gauged  length,  50". 


Applied  loads. 


In  gaujced  length. 


Total.  \^^^  Elongation.!        Set. 


ToundLt. 

200 

400 

600 

800 

1,000 

1.600 

2,000 

2,500 

3,000 

3,500 

4,000 

200 

4.500 

5,000 

5,500 

6,000 

7,000 

8,000 

9,000 

10,000 

200 

11,000 

12.000 

13,000 

14,000 

15,000 

16,000 


I  Circumfer- 
I       ence. 


VoMndi. 

Inches.     1     Inches.     ;     Inches. 
0.                   0.        !           ^.  .fiO 

.75 

' 

1.31 
1.88 
2.25 

) 

4.15 

3.07 
3.71 
4.22 
4.60 
5.00 
5.31 

4  04 



3.94 

3.85 
3.98 

4.07 

5.79 
6.40 
6.80 
7.26 

7.68 

3.75 



............ 

3.66 

8.12 
8.50 
8.77 

3.57 

3.46 
3.65 

7.16 

9.06 
9.23 
9.47 
9.70 
9.98 

3.41 

1 

Remarks. 


Tensile  strength. 


Sustained  maximum  load  three  minutes,  then  one  strand  parted  10^ 
from  the  splice. 


MANILA  AND  HEMP  CORDAGE. 

No.  8508. 

5"  Manila. 

Diameter,  1".79;  circumference,  5".44. 

Four  strands,  40  threads  each. 

Bope  has  manila  core  of  9  threads. 

Lay^  one  turn  in  4" .60. 

Weight  per  fathom,  4.82  pounds. 

Length  between  eye-splices,  6  feet  9  inches. 

Gauged  length,  50'^ 
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Applied  loads. 

In  ganged  length. 

Cironmfer- 
enoe. 

Beniarks. 

Total. 

Per  square 
indi. 

Set. 

Pounds. 

200 

400 

000 

800 

1,000 

1,500 

2,000 

2,500 

3,006 

8,500 

4,000 

4,500 

6.000 

200 

6,000 

7,000 

8,000 

9.000 

10,000 

200 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

20,000 

200 

21,000 

Pounds. 

Inehtt. 
0. 

.45 
.00 
1.30 
1.70 
2.42 
.       8.00 
8.50 
8.08 
4.40 
4.78 
5.10 
5.48 

Inehet, 
0. 

InehM, 
5.44 

Initial  load. 
After  8  minntet. 

5.28 

5.14 

5.02 

i'93 

4.88 
4.99 

4.12 

5.80 
6.35 
6.75 
7.14 
7.50 

::::::::::::i":::::::::: 

4.53 
4.74 

6.03 

7.71 

7.89 

8.14 
8.82 
8.58 
8.70 
8.87 
8.06 
9.11 
9.29 
9.87 

4.40 

4.20 

7.56 

4.53 

Tensile  strength. 

Sustained  maximum  load  two  minutes,  then  parted  one  strand  8'' 
from  the  splice. 

H.  Doc.  131 30 


466  MANILA  AND  HEMP  CORDAGE. 

No.  8567. 

5J"  Manila. 

Diameter,  2".04;  circamference,  6'M6. 
Four  strands,  49  threads  each. 
Eope  has  manila  core  of  12  threads. 
Lay,  one  turn  in  6".10. 
Weight  per  fathom,  6.88  pounds. 
Length  between  eye-splices,  5  feet. 
Gauged  length,  60". 


AppUetl  loads. 

In  fcanged  length. 

Circumfer- 
ence. 

Remarks. 

1 

Total. 

Per  BQuare 

Elongation. 

Set. 

Pounds. 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2,600 

8,000 

3,500 

4,000 

4,500 

5.000 

200 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

200 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

5,<K)0 

4,000 

3,000 

2,000 

1,000 

200 

200 

200 

200 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 
19,000 
20,000 
21,000 
22.000 
25,000 

Pounda. 

0. 

.53 
1.00 
1.43 
1.80 
2.54 
3.23 
8.66 
4.00 
4.42 
4.85 
5.03 
6.83 

Jnehea. 

0. 

Inehet. 
6.16 

Initial  load. 
After  2  minutes. 

After  2  minntea. 
After  3i  minutes. 
After  1  hour. 

Load  released  and  new 
piston  taken. 

Tensile  strength. 

5.90 

5.71 

5.60 

6.54 

5.46" 
5.62 

4.00 
3.94 

' 

4.12 
4.50 
4.83 
5.17 
5.41 
5.73 
6.17 
6.56 
6.86 
7.20 

|. ........... 

5.32 

1 

5.16 
5.37 

6.76 

6.84 
6.06 
6.26 
6.41 
6.59 
6.78 
6.70 
6.68 
6.60 
6.45 
6.25 

1 

""* 

1 

5.81 
5.72 
5.65 
5.59 

! 

1 

6.38 

7  16 

7.42 
7.63 

7.78 
8.00 
8.27 
8.42 
8.50 

8.63 
8.82 
9.00 
0.17 
9.85 

1 

4.99 

1 

■ 

stroke  of     j 

5.90 

1 

1 





Sustained  the  maximum  load  one  minute,  then  parted  two  strands 
d  the  core  at  middle  of  length. 


MANILA  AND  HEMP  CORDAGE. 
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No,  8542. 
7"  Manila. 


Diameter,  2".63;  circumference;  7" 
Four  strands,  78  threads  each, 
liope  has  manila  core  of  15  threads. 
Lay,  one  turn  in  6".50. 
Weight  per  fathom,  9.25  pounds. 
Length  between  eye-splices,  6  feet. 
Gauged  length,  50". 


.90. 


Applied  loads. 

In  gauged  leugth. 
Elongation.,       Set. 

Circumfer- 
ence. 

Remarks. 

TotaL 

Poundi. 

200 

400 

600 

800 

1,000 

1,500 

2,000 

2.500 

3,000 

3.500 

4,000 

4,500 

5,000 

5,500 

6,000 

200 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

18.000 

20.000 

PersquarA 
inch. 

Pounds. 

Inches. 
0. 

.58 
1.08 
1.49 
1.75 
2.43 
2.93 
8.37 
3.83 
4.05 
4.87 
4.75 
4.95 
6,19 
5.39 

Inches. 
0. 

Inches. 
7.90 

Initial  load. 
Tensile  strength. 

7.45 

7.23 

• 

7.10 
7.36 

3.68 

5.42 
5.82 
6.05 
6.35 
0.64 
6.93 
7.07 
7.33 
7.45 
7.75 
7.93 
8.25 
8.68 

6.97 

6.80 

6.68 

6.53 
6.94 

200 

6.53 

0 

200 

5.79 

400 

6.86 
6.02 
6.14 
6.24 

600 

800 

IJNiO 

L.'iOO 

6.45 

2.  UOO 

fi.  fCl 

2,5lK»      -J             0.77 

3.  000 
3,500 
4,000 
4,500 
5.000 
6,000 

6.01 
7.04 

1 

7.11 
7. 20 

7.28 
7  44 
7.55 
7.74 
7.83 
7.89 
7.80 
7.85 
7.84 
7.79 
7.74 
7.66 
7.55 
7.44 
7.12 

7,000 



8,000 

9,000 



10.000 

9,000 

8,000 

7,000 

0,000 

5,000 

4.000 

3.000 

2,000 

1,000 

200 

6.52 

41,800 

i 

Parted  two  strands  18"  from  the  splice. 


468  MANILA  AND   HEMP   CORDAGE. 

No.  8589. 

2J''  Hemp. 

Diameter,  ".91;  circumference,  2".80. 

Three  strands,  26  threads  each. 

Lay,  one  turn  in  2".6. 

Weight  per  fathom,  1.43  pounds. 

Length  between  eye-splices,  6  feet  2  inches. 

Gauged  length,  50". 


AppUed  loadA. 

In  ganged  length. 

Circumfer- 
ence. 

Remarka. 

Totol. 

Per  Bqnare 
Inch. 

Elongation. 

Set. 
0. 

Pounds. 

200 

400 

600 

800 

1,000 

1,500 

2,000 

200 

2.600 

8,000 

200 

8,500 

4,000 

4,600 

6,000 

6,500 

6,000 

6,480 

Poundt. 

InehM. 
0. 
.80 
1.38 
1.86 
2.24 
2.87 
8.83 

Inehtt. 
2.80 

Initialload. 
Tensile  strength. 

2.50 

2.42 
2.46 

2.81 

3.63 
3.94 

2.36 
2.42 

8.38 

4.17 
4.27 
4.41 
4.53 
4.70 
4.85 

2.33 

1 

Parted  one  strand  at  the  splice. 


MANILA  AND   HEMP   COBDAG£. 

No.  8588. 

2^'^  Russia  Hemp. 

Diameter,  ".81 ;  circumference,  2".45. 

Four  strands,  16  threads  eacb. 

Hope  has  hemp  core  of  4  threads. 

Lay,  one  turn  in  2".37. 

Weight  per  fathom,  1.30  pounds. 

Length  between  eye-splices,  5  feet  8  inches. 

Gauged  length,  50'^ 
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Applied  loads. 


In  ganged  length. 


Total. 


Pounds. 

200 

•00 

600 

800 

1,000 

1,500 

2,000 

200 

2,500 

8,000 

200 

3,500 

4,000 

4,500 

5,000 

6,500 

5,950 


Per  sqnare 


JnT"',El»»8»ti<»« 


Poundt. 


Inches, 
0. 

.75 
1.40 
1.00 
2.27 
3.08 
3.61 


4.23 
4.47 


4.83 
6.05 
5.32 
5.66 
5.91 


Set. 


Gironmfer- 
ence. 


iTichtt.  Jnehet. 

0.        I  2. 45 


i 

2.32" 

2.25 

8.08 

2.29 

2.21 

3.77 

2.24 

2.17 

'.'.'.V.V.'.'.'.V. 

Eemarka. 


Initial  load. 


Tensile  strength. 


Parted  two  strands  and  the  core  14'^  from  the  splice. 
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MANILA   AND   HEMP   CORDAGE. 


No.  8586. 

7"  Hemp. 

Diameter,  2'^44;  circumference,  7".40. 

Three  strands,  154  threads  each. 

Lay,  one  turn  in  6".50. 

Weight  per  fathom,  11.53  pounds. 

Length  between  eye-splices,  5  feet  11  inches. 

Gauged  length,  50". 


Applied  loads. 


Total. 


Pounds. 
200 
400 

eoo 

800 

1,000 

1,500 

2,000 

2.500 

3,000 

200 

3,500 

4,000 

4,500 

5,000 

5,500 

6,000 

7,000 

8,000 

200 

9,000 

10.000 

11,000 

12,000 

200 

13,000 

14.000 

15.000 

16,000 

200 

17,000 

18.000 

19,000 

30,000 

200 

1,000 

2,000 

4,000 

6.000 

8,000 

10,000 

8.000 

6  000 

4,000 

2,000 

1,000 

200 

20,000 

22,000 

24,000 

26,000 

28,000 

80,000 


Per  square 
inch. 


Founds. 


In  ganged  length. 


Elongation. 


Inches. 
0. 
.48 
.95 
1.34 
1.67 
2.31 
2.86 
3.19 
3.59 


3.91 
4.18 
4.44 
4.60 
4.78 
5.00 
5.32 
5.60 


5.92 
6.27 
6.49 
6.65 


6.90 
7.00 
7.11 
7.22 


7.40 
7.50 
7.55 
7.60 


6.26 
6.34 
6.57 
6.77 
6.95 
7.10 
7.08 
7.02 
6.95 
6.80 
6.62 


7.64 
7.75 
7.90 
8.06 
8.20 


Set. 


Inches. 
0. 


2.96 


4.40 


5.42 


6.01 


6.12 


6.33 


Ciroumfer 
ence. 


Kentarks. 


Inches. 
7.40 


7.28 
'7.06' 


6.96 
7.04 


6.85 
'6.'79' 


6.63 
6.82 


6.53 


6.48 
6.66 


6.37 
6.58 


6.32 
6.54 


Initial  load. 


Tensile  strength. 


Sustained  load  one-half  minute,  then  parted  one  strand  at  the  splice. 


MANILA   AND   HEMP   CORDAGE. 

Ko.  8594. 

2J"  Hemp  Bolt  Eope  (tarred). 

Diameter,  '^92;  circumference,  2''.80. 

Three  strands,  26  threads  each. 

Lay,  one  turn  in  2".5. 

Weight  per  fathom,  1.36  pounds. 

Length  between  eye-splices,  5  feet  4  inches. 

Gauged  length,  60". 
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AppU«d  loads. 

In  ganged  length. 

Cirenmfer- 
ence. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 

200 

400 

600 

800 

1,000 

200 

1.500 

2,000 

2,600 

8,000 

200 

3,500 

4,000 

4,600 

5,000 

5,500 

6.000 

6,490 

Pounds. 

Inehe*. 
0. 
.95 
1.50 
1.09 
2.35 

Iwhe*. 
0. 

Jnehe*. 
2.80 

Initial  load. 
Tensile  strength. 



2.62 
2.55 

2.10 

2.86 
3.30 
3.67 
3.97 

2.45 

2.88 
2.44 

3.36 

4.28 
4.48 
4.58 
4.75 
4.86 
5.00 

2.32 

Parted  two  strands  at  the  splice. 
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MANILA  AND  HEMP  CORDAGE. 


No.  8593. 
3''  Hemp  Bolt  Bope  (tabbed). 


Diameter,  1".07;  circamfereiice,  3".28. 
Three  strands,  38  threads  each. 
Lay,  one  turn  in  2".8. 
Weight  per  fathom,  2.01  pounds. 
Length  between  eye- splices,  6  feet. 
Gauged  length,  50'^ 


AppUed  loads. 

In  ganged  length. 

Circumfer- 
ence. 

1 

Remarks. 

.Total. 

Per  square 
inon. 

Elongation. 

Set. 

Pounds. 

200 

400 

600 

800 

1.000 

1,500 

2,000 

200 

2,500 

3,000 

8,500 

4.000 

200 

4,500 

5,000 

5,500 

6,000 

200 

6,500 

7.000 

7,500 

8,000 

9,000 

9,850 

P^ndt, 

• 

Inehea. 
0. 
.64 
1.18 
1.76 
2.17 
2.76 
3.36 

Inches. 
0. 

Inehsn. 
3.28 

Initial  load. 

2.94 

2.86 
2.90 

1 

2.60 

■ 

3.72 
4.12 

1 

Tensile  strength. 

4.37 
4.54 

2.74 
2.80 

3.81 

4.70 
4.93 
6.07 
5.20 

2.68 
2.76 

iw" 

5.38 
6.57 
6.61 
5.72 
5.91 

Parted  two  strands  at  the  splice. 


MANILA  AND  HEMP   OOBDAOE. 

No.  8592. 

6"  Hbmp  Bolt  Bope  (tarred). 

Diameter,  1''.76;  circumference,  5".40. 
Three  strands,  lOt  threads  each. 
Lay,  one  turn  in  4".6. 
Weight  per  fathom,  5.56  pounds. 
Length  between  eye-splices,  6  feet. 
Gauged  length,  50'^ 
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Applied  loads. 

In  ganged  length. 

1 
i 

CiTcnmfer. 
ence. 

Total. 

PountU, 

200 

400 

600 

800 

1.000 

200 

1,600 

2,000 

200 

2,500 

3,000 

3.600 

4,000 

200 

4.600 

6,000 

5,500 

6.000 

200 

6,500 

7,000 

7,600 

8,000 

8,600 

9,000 

0,600 

10,000 

200 

11,000 

12.000 

13,000 

14,000 

16,000 

200 

16.000 

17.000 

18.000 

ID.OOO 

20.000 

21,000 

22.000 

23,000 

24,000 

Per  sqaare 

Elongation. 

Set. 

Pounds. 

.47 
1.00 
1.25 
1.68 

Inches. 
0. 

Jnehes. 
5.40 

1 


1.30 

2.06 
2.36 

4.96 

1.88 

5.02    ' 

2.68 
2.06 
3.22 
3.40 

4.86 

4.77 
4.90 

2.72 

3.60 
8.72 
8.82 
8.06 

4.73 

4.68 
4.88 

• 

3.1*6 

4.11 
.4.28 
4.81 
4.39 
4.42 
4.60 
4.66 
4.64 

:::::::::::::  ::::::::i 

4.57 
4.74 

3.63 

4.75 
4. 88 
4.98 
5.10 
5.19 

*:::::'".i ::::  :-:-.i 

4.48 
4.66 

"'  '4.64 ' 

6.37 
5.40 
5.49 
5.55 
6.67 
6.70 
5.80 
5.88 
6.00 

1 

1 



Keraarka. 


Initial  load. 


Parted  one  strand  14''  from  the  splice. 


474  MANILA   AND   HEMP   CORDAGE. 

No.  8597. 

Russia  Hemp,  IJ"  Deep-Sea  Line. 

Diameter,  '^49;  circamference,  1".50. 

Three  strands,  9  threads  each. 

Lay,  one  turn  in  1".25. 

Weight  per  fathom,  7.2  ounces. 

Not  tarred. 

Length  between  eye-splices,  6  feet  6  inches. 

Gauged  length,  50". 


AppU«d  loads. 

In  gauged  length. 

enoe. 

Remarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 

200 

400 

flOO 

800 

1,000 

200 

1,200 

1,400 

1,800 

1.800 

2,000 

200 

2,200 

Pounds. 

0.  * 
1.39 
2.41 
3.10 

Inehet. 
0. 

Inches. 
1.50 

Initial  load. 
Tensile  strength. 

1.34 

3.84 

1.31 
1.38 

3.30 

4.30 
4.65 
5.04 
5.40 
5.71 



1.28 
1.29 

4.70 

6.01 

Parted  two  strands  35^'  from  the  splice. 


MANILA   ATW  HElfF   CORDAGE. 


475 


3 

I 
§ 

i 


I 


I 
i 

2 


d 

'•Id 

S 

S 

OS 
I 


•a 


4d 

'So  £ 


OQ    9 

CO  "3, 

«  S 

It 


9.a 
h5 


--$1 


J 


rfi 


ly 


AS 


III 


1^1 


iiiJiil 


3  a  t 


£^Sgg2**£e 


«   -   BB      ■    «    •_   W   OD 

.  ,  .  .'d'd'd«t3'C'C^'^'tf 

-" -^  ^ -* -^  ^ -^  ■«»  ««  {3 -M  «s  «A  «a  «i>  «J 


l§ii§§i§§i§iiii§i§i§i 


3000000 


'oieJoooooo  000000 
ooFH^^cie4me«coV<«iAo» 


^  t.  ^^?V^c9  0  to  o^-*  ^  m  lo  OP  e^cTio  il»'o  C9 

'W  ,.Nf>l  p^  ..H  l-i  l-t  ^4  fN  <^^  .-1 

«Soooi-irHf-ie9p9eooioaot«oooQt«o»g3^ 


;t2S5  sssSo^  s^  ss^  3SSSS 


««eo<«ioot«Aco^aQr<ao 


s;3s^ssg3sssssss9ss 


commeocomeQcoeacocQ'^ 


go*     '     '  'rArArArJrArAri^wAeici 


go-Hi-i^fHT-I'Heicleocoeoco^^cioioioori 


lllll^ 


'n  cTePeo  STSwT'*  ^Tio  3?i> 


80600000600000000000000000606000 


I 


i3fi  I  1^ 


000^    O    MC 

corned'  lo   t^g 


omo   o   00 

OOiH     1-4     FHiH 


©Vo   »  cTo 


«mio   10  c-t^ 


•So  s;  S2 


ssts  s  ss 


coeoee   hi 


s8s»  S     ^ 


476 
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LINEN    SHOT    LINES. 
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LINEN  SHOT  LINES. 


In  taking  out  the  samples  for  test  from  the  coils  it  was  found  that,  in 
drawing  the  ends  from  under  the  sisal  straps  used  for  holding  the  coils 
in  shape,  a  considerable  part  of  the  original  twist  in  the  lines  was 
unlaid. 

These  samples,  taken  for  the  most  part  from  the  inside  ends  of  the 
coils,  were  duplicated  with  additional  samples  taken  from  the  same  ends 
of  the  coils  as  before,  the  original  twist  being  carefully  retained  in  the 
duplicates. 

In  some  of  the  coils  the  line  immediately  at  the  inside  end  was  slack 
laid. 

No.  4  Shot  Lines. 

Diameter,  ".13. 

Three  strands  of  4  threads  each. 

Threads  two-ply. 

Lay,  one  turn  in  |"  to  f ". 

Tested  in  4-feet  lengths. 


No.  of 

Weight 

End  of  coil 

Tensile 

Parted. 

test. 

of  coU. 

tested. 

strength. 

Lbt,  Oz. 

Pounds. 

8085 

9  10 

Inaide 

412 

1  strand  at  the  middle. 

8086 

0    8 

Outside 

408 

2  strands  6"  ftoni  pin. 
1  strand  at  the  middle. 

8087 

9    9 

Inside 

404 

8088 

9  11 

Ontside 

402 

1  strand  7"  from  pin. 

8U80 

9  10 

Inside 

388 

1  strand  14"  from  pin. 

8U90 

9  18 

do 

401 

1  strand  22"  from  pin. 
3  strands  at  the  middle. 

8091 

9  12 

Outside 

421 

8092 

10    2 

Inside 

418 

2  strands  at  pin. 

1  strand  14"  from  pin. 

8093 

10    4 

Outeide 

430 

8094 

9  12 

Inside 

388 

1  strand  24"  from  pin. 

8095 

10    1 

Outside 

462 

1  strand  12"  fkt>m  pin. 

8(>96 

9  15 

Inside 

887* 

2  strands  14"  ftvm  ptn. 
1  strand  14"  from  pin. 

80«.»7 

9  15 

Outside 

404 

8"98 

9  14 

Inside 

898 

Istaand  at  middle. 

8U99 

10    2 

Outside 

449 

2strands21"frompIn. 

8100 

9  13    1  Inside 

442 

1  strand  at  pin. 

8101 

9  11 

Outside 

368 

1  strand  16"  from  pin. 
1  Htrand  9"  from  pin. 

8102 

9  14 

Inside 

405 

8103 

10    4 

Outside 

400 

1  strand  at  pin. 

8104 

9  11 

Inside 

402 

Do. 

8105 

9  14 

do 

886 

1  strand  8"  from  pin. 

8106 

10    1 

Outside 

886 

1  strand  12"  from  pin. 

8107 

10    2 

Inside 

392 

1  strand  18"  fh)ni  pin. 

8108 

9  14 

Outside 

395 

3  strands  18"  from  pin. 

8100 

9  14 

Inside 

382 

2  strands  18"  from  pin. 

8110 

10    1 

Outside 

428 

3  strands  3"  from  pin. 

8111 

10    0 

Inside 

452 

2  strands  at  pin. 

8112 

10    3 

Outside 

412 

Do. 

8113    ^ 

9  15 

Inside 

405 

1  strand  22"  from  pin. 

8114 

10    1 

Ontside 

420 

2  strands  at  pin. 

2  strands  5"  from  pin. 

1  strand  at  the  midiile. 

8115 

10    1 

Inside 

400 

8116 

10    0 

OntMde 

436 

8117 

10    0 

InHide 

384 

1  strand  10"  from  pin. 

8118 

10    1 

Ontside 

442 

2  strands  6"  from  pin. 

8119 

I     10    ft/ 

Inside 

260 

1  strand  5"  from  pin. 

81190 

1    ^^    ^\ do 

338 

1  strand  7"  from  pin. 
1  strand  at  the  middle. 

8120 

10    0      Ontside 

898 

8121 

}  ""{.^"'l':::::::; 

270 

1  strand  8"  from  pin. 

8121a 

367 

1  strand  12"  from  pin. 

8122 

10    1 

Outside 

391 

2  strands  at  pin. 

8123 

9  12 

Inside 

892 

1  strand  15"  from  pin. 

6124 

9  15 

Outside 

402 

1  strand  7"  from  pin. 

8125 

9  10 

Inside 

403 

2  strands  8"  from  pin. 

8126 

9  13 

Outside 

396 

1  Mtrand  15"  from  pin. 

6127 

9  11 

do 

392 

1  strand  24"  from  pin. 

8128 

9  13 

Inside 

401 

3  strands  at  pin. 

1    8129 

9  13 

Outside 

376 

1  strand  21"  fh>m  pin. 
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LINEN   SHOT   LINES. 

No.  4  Shot  Lines— Continued. 


No.  of  i  Weight  !     End  of  coil     ,  Tensile  | 
test.       of  coil.  tested.  strength. 


8130 
8131 
8132 
8133 
8134 
8135 
8136 
8137 
8138 
8139 
8140 
8141 
8142 
8143 
8144 
8145 
8146 
8147 
8148 
8140 
8150 
8161 
8152 
8153 
8154 
8155 
8156 
8157 
8158 
8160 
8160 
8161 
8162 
8163 
8164 
8165 
8166 
8167 
8168 
8160 
8170 
8171 
8172 
8173 
8174 
8175 
8176 
8177 
8178 
8179 
8180 
8181 
8182 
8183 
8184 


— . 

Lb»,Oz. 

0  14 

0  14 

0  14 

0  13 

9  15 

10  0 

10  0 

10  0 

10  0 

0  15 

10  2 

10  3 

10  8 

10  8 

10  1 

10  1 

10  2 

10  2 

10  4 

10  1 

0  14 

Oil 

0  10 

0  11 

0  14 

10  0 

0  14 

10  0 

0  15 

10  1 

10  1 

10  3 

10  1 

10  3 

10  3 

10  0 

0  15 

10  0 

10  1 

0  15 

0  13 

0  14 

0  14 

0  14 

9  13 

9  14 

10  0 

9  15 

10  1 

10  0 

9  10 

9  10 

9  11 

10  0 

9  11 

Outside. 
Inside . . 
Outside. 
Inside  . . 
Outside 
Inside  . , 
Outside. 
Inside . . 
Outside. 
Inside . . 
Outside, 
Inside . . 
Outside. 
Inside  . . 
Outside. 
Inside . . 
Outside. 
Inside . . 
Outside. 
Inside . . 

do  .. 

Outside. 
....do.. 
Inside .. 
Outside. 
....do.. 
Inside . . 
Outside. 
Inside . . 
Outside. 
Inside  . . 
Outside 
Inside . . 
Outaide 
Inside . . 
Outside. 
Inside . . 
Outside, 
Inside . . 
Outside. 
Inside . . 
....do.. 
Outside. 
...do. 
Inside . . 
Outside. 
Inside . . 
Outside. 
Inside . . 
OuUide. 
Inside . 
Outside. 
Inside . , 
Outside 
Inside . , 


Psrtod. 


Pounds. 
397 
384 
412 
389 
379 
302 
399 
384 
386 
361 
400 
344 
394 
887 
402 
876 
898 
405 
899 
404 
846 
395 
358 
381 
396 
384 
361 
842 
402 
396 
382 
884 
386 
402 


897 
850 
416 
400 
372 
366 
306 
300 
378 
305 
387 
388 
866 
410 
888 
348 
342 
398 
387 


1  Strand  14"  from  pin. 

1  strand  10"  from  pin. 

2  strands  8"  from  pin. 
1  strand  20"  fh>m  pin. 

1  strand  7"  flroni  pm. 

3  strands  9"  from  pin. 

2  strands  2"  fW>m  iiin. 
1  strand  at  the  miadlu. 
1  strand  19"  ftt>iii  pin. 
1  strand  12"  from  pin. 
1  strand  7"  from  |iiii. 

1  strand  20"  from  vin. 
1  strand  18"  fWim  pin. 
1  strand  at  the  middle. 
1  strand  21"  from  pin. 

1  strand  14"  &om  pin. 

2  strands  17"  from  pin. 
2  strands  16"  from  pin. 
2  strands  at  the  middle. 

Do. 
1  strand  17"  from  pin. 
1  strand  10"  fk-om  pin. 
1  strand  at  the  miudle. 

1  strand  9"  from  pin. 

2  strands  at  the  middle. 

3  strands  20"  rrom  pin. 
3  strands  18"  from  pin. 
1  strand  0"  from  pin. 

1  strand  at  pin. 
3  strands  18"  from  pin. 
1  strand  16"  from  pin. 
1  strand  13"  from  pin. 
1  strand  4"  from  pin. 
1  stranii  at  the  middle. 
3  strauds  12"  from  pin. 

1  strand  15"  from  pin. 

2  strands  14"  from  pin. 
1  strand  17"  from  pin. 

1  strand  14"  tVom  pin. 

3  strands  at  the  middle. 
1  strand  3"  from  pin. 

1  strand  10"  irom  pin. 

1  strand  17"  from  pin. 

2  strands  3"  from  pin. 
1  strand  5"  from  jun. 

1  strand  8"  frrom  pin. 

2  strands  2"  troux  pin. 

2  strands  13"  trom  pin. 
1  strand  at  pin. 

3  strands  at  pin. 

1  strand  6"  from  pin. 
1  strand  14"  from  pin. 
1  strand  17"  ftH>m  pin. 
1  strand  14"  from  pin. 
1  strand  17"  from  pin. 


LINEN   SHOT   LINES. 
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No.  7  Shot  Lines. 

Diameter,  ".21. 

Three  stninds  of  9  threads  each. 

Threads  two-ply. 

Lay,  one  turn  in  IjV  to  f. 

Tested  in  4-t*eet  lengths. 


No.  of     AVoi-ht       Eud  of  coil 

Tensile 

Partefl. 

teat.       of  coil.            teHted. 
Lbg.  <)z. 

strength. 
Pounds. 

7985          20    4       Outside 

782 

1  strand  9"  from  pin. 

7986           20    4     ;  iDHide 

866 

1  strand  at  pin. 

7987           20    4       Outside 

790 

Do. 

7988          20    a    1  Insido 

884 

3  strands  at  pin. 

7989    ■      20    4     1  Outside 

830 

I  strand  iit  middle. 

7990           20    0 

Inside 

776 

1  Htran<l  4"  fi-oni  pin. 

7991           20    8 

Outside 

890 

1  strand  at  middle. 

7992           20    8 

Inside 

789 

1  strand  at  pin. 

7993           20    4 

Outaido 

895 

I>i.. 

7994     \    on     .  /;  Inside 

7994a  /    ^    *\, do 

580 

Do. 

798 

1  strand  10"  from  pin. 

7995 

20    8      Outside 

846 

1  Htrand  6"  from  pin. 

799« 

20    8     do 

905 

1  Htrand  22"  from  pin. 

7997 

20    8    1 do 

890 

1  strand  at  middle. 

7998    \\    ^    »  /I  Inside   

7998a/    20    0{ ^^ 

618 

I  btrand  24'  from  pin.                                                    ' 

778 

1  strand  10"  from  pin. 

7999          20    0       Outside 

798 

1  strand  ntpin. 

8000           20    0       luHide 

805 

1  strand  18  '  from  pin. 

8001          20    4       Outside 

799 

1  strand  at  pin.                                                                • 

8002          20    4       lusido 

752 

3  strands  at  pin. 

8003           20    4       OutHidb 

802 

1  strand  18"  from  pin. 
1  strand  at  tlie  middle. 

8004           20    4       luHido 

785 

8005          20    0      Outoide 

885 

Do. 

8000          20    4    ,  IiiHide 

798 

Do. 

8007           20    0 

Outride 

875 

1  strand  at  pin. 

8008           20    8 

Inside 

760 

1  strand  2"  from  pin. 

8009    ,       20    8 

do 

729 

1  strand  at  pin. 

8010           20    8 

do 

747 

Do. 

8011     ;       20    4 

Outoide 

886 

1  strand  at  the  middle. 

8012           20    4 

do 

910 

1  strand  at  pin. 

8013           20    0 

Inside 

805 

Do. 

8«'14           20    4      do 

855 

1  strand  14"  from  jdn. 

801.')          20    8    1  Outside 

854 

I  strand  at  pin. 

801&          20    4    ;  Inside 

749 

1  strand  15"  from  pin. 

8017          20    8    '  Outside 

831 

1  strand  18"  from  pin. 

8018     \.    on    H  /  Inside 

8018a  1    -0    **i do 

585 

1  strand  at  pin. 

084 

2  strands  at  middle. 

8010          20    0    1  Outside 

802 

L  strand  at]iin. 

**020     \     on    n  /   Inside 

8020a   /    20    0| ^^^ 

578 

1  strand  2"  from  pin. 

795 

1  strand  at  middle. 

8021          20    0    1  Outside 

818 

1  strand  24"  from  pin. 

8022          20    4    1  lUHide 

742 

1  strand  at  pin. 

8023          20    8    i  Outoide 

802 

Do. 

8024          20    4       Inside 

785 

1  strand  20"  from  pin. 

^'^      ^      20     «/ ^® 

602 

1  strand  at  pin. 

8025a  /     ^0    8  t 

do 

762 

2  strands  at  pin. 

8026           20    8 

Outoide 

748 

1  strand  10"  from  pin. 

8027           20    8 

Inside 

783 

J  strand  18"  Irom  pin. 

8028           20    4 

Outoide 

787 

1  strand  20"  from  pin. 

8029           20    4 

Inside 

730 

1  strand  13"  from  i»in. 

8030           20    4 

Outside 

902 

1  strand  24"  from  pin. 

8031           20    8 

Inside 

794 

1  strand  at  pin. 

8032          20    0       Outside 

795 

Do. 

8033          20    4    1  Inside 

802 

Do. 

8034          20    8    ,  Outside 

904 

1  strand  6"  from  pin. 

8035 

20    8    i  Inside 

890 

1  strand  at  pin. 

8030 

20    8 

do 

800 
849 

3  strands  20"  from  pin. 
1  strand  at  middle. 

8037 

20    4 

Outoide 

8038 

20    4 

Insido 

897 

Do. 

8039 

20    8 

Outside 

792 

1  strand  22"  from  pin. 

8040 

20    4       Inside 

810 

1  strand  24"  I'rom  pin. 

8041 

20    8    1  OutHide 

900 

1  strand  15"  from  pin. 

8042 

20    4    1  Inside 

744 

1  strand  18"  from  pin. 

8043 

20    8      Outside 

810 

1  strand  at  ])iii. 

8044 

20    8    '  Inside 

878 

I  strand  12"  frnm  pin. 

804.-)          20    4       O.-tside 

847 

1  strand  at  middle. 

8046          20    8       In.Hide 

867 

Do. 

8047     1     «„    ^  J do 

582 

1  Htrand  at  ]>in. 

8047a 

/    '"    "\ 

do 

755 

2  strands  at  middle. 

H.  Doc.  131 31 
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LINEN   SHOT   LINES. 

No.  7  Shot  Lines — Continued. 


No.  of 
test. 


Weight 
of  coil.   ' 


End  of  coil    ,  Toiinile  | 
tested.  Htrnngth. 


8048 

KU49 

8050 

8051 

8052 

8053 

8U54 

8055 

80.56 

8057 

8058 

8050 

8060 

8061 

8062 

806.3 

8064 

8065 

8066 

8067 

8068 

8069 

8070 

8071 

8072  * 

807U 

8074 

8075 

8076 

8077 

8078 

8079 

8080 

8U81 

808? 

8083 

8084 


,  Lba.  Oz. 
2o  0 
20 
20 
20 
20 
20 
20 


Outside 
Insido  . 
Outside 
Innide  . 
Outside 
Inside  . 
Out«ide 
Inside  . 
Outride 
Inside  . 
Outside 
Inside  . 
Outside 
....do. 
Inside  . 
....do. 
Outside 
....do. 
....do. 
....do  . 
Inside  . 
Outside 
Inside . 
Outside 
Inside  . 
Outside 
Inside  . 
Ontside 
Inside  . 
Outside 
Inside  . 
Outside 
....do. 
Inside  . 
Outside 

do. 

Inside  . 


Povndt. 
798 
875 
747 
776 
724 
748 
800 
798 
780 
794 
880 
784 
870 
852 
802 


833 
756 


672 
749 
795 
735 
864 
750 
795 
805 
792 
767 
687 
746 
902 
745 


Parted. 


1  strand  at  pin. 

Do. 
1  strand  24"  from  jhii. 
1  strand  ntpin. 

Do. 
1  strand  at  middle. 
1  strand  at  pin. 

Do. 
1  strand  at  middle. 

1  strand  15"  from  pin. 

2  strands  at  ]>in  and  16"  from  pin. 
1  strand  12"  from  pin. 

1  strand  4"  from  pin. 

1  stran<l  at  pin. 

2  strands  at  pin. 

I  strand  18"  from  pin. 
1  strand  8"  from  pin. 
1  strand  at  pin. 

Do. 

Do. 
1  strand  at  middle. 
1  strand  at  pin. 

Do. 
1  strand  12"  from  pin. 
1  strand  at  middle. 

1  strand  24"  from  pin. 

2  strands  at  middle. 
1  strand  at  pin. 

Do. 
1  strand  20"  from  pin. 
1  strand  6"  fnmi  pin. 
I  strand  24"  from  piu. 
1  strand  2"  from  pin. 
1  strand  18"  from  pin. 
I  strand  at  pin. 
I  strand  at  middle. 
1  strand  22"  from  pin. 


LIKEN   SHOT   LINES. 

No.  7  Shot  Lines — Continued. 
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Diameter,  ".20. 

Three  strands  of  9  threads  each. 

Threads  two-ply. 

Lay,  one  turn  in  ".82. 

Tested  in  4  feet  lengths. 


No.  of 
teat. 


Weiftht  ,     End  of  coil 
ofeoil.  I        tested. 


Lb9. 

8404  20 

8405  20 

8406  ^20 
8406a  /  ^ 

8407  20 

8408  20 
8400  20 

8410  20 

8411  20 

8412  20 

8413  20 

8414  20 

8415  20 

8416  '  20 

8417  '20 

8418  20 
8410  20 

8420  20 

8421  20 
K422  20 

8423  20 

8424  20 

8425  20 

8426  20 

8427  \  20 
8427a  /  ^ 


8441  ,1  20 
8441a  /  ^ 


Tennile  I 
•trength. 

Pound*. 


Parted. 


Outiiido 

753 

...do 

849 

....do 

652 

....do 

667 

Inside 

696 

Ontside 

780 

....do 

863 

....do 

772 

Inside 

698 

Outside 

708 

....do 

741 

....do 

778 

...do 

754 

Inside 

901 

Outside 

854 

....do 

848 

....do 

90S 

Inside 

782 

Outside 

841 

....do 

797 

....do 

846 

....do 

782 

....do 

734 

Inside 

702 

....do........ 

696 

...do....!... 

805 

Outside 

802 

....do 

853 

....do 

786 

....do 

783 

....do 

732 

....do 

880 

....do 

685 

....do 

702 

...do 

906 

....do 

602 

...do 

768 

...do 

704 

Inside 

636 

...do 

732 

OuUide 

778 

Inside 

632 

....do 

800 

Outside 

804 

..    do 

730 

Inside 

685 

...do 

808 

Outside 

771 

...do 

756 

...do 

848 

....do 

826 

...do 

798 

....do 

750 

Inside 

804    1 

...do 

766 

Outside 

885 

....do 

799 

....do 

795 
847 

....do 

....do 

874 

....do 

758 

...do 

782 

....do 

735 

Inside 

m  1 

....do 

740    ' 

...do 

753 

Outside 

705 

...do 

827 

....do 

805 

1  strand  at  pin. 

1  strand  15"  from  pin. 

1  strand  6"  ft-oni  pin. 

1  strand  15"  from  pin. 

1  strand  at  pin. 

1  strand  15"  ftrom  pin. 

1  strand  at  pin. 

1  strand  16"  from  pin. 

1  strand  2"  from  pin. 

2  strands  at  pin. 
I  1  strand  15"  from  rln. 

1  strand  8"  from  pin 

1  strand  at  pin. 

1  strand  21"  fh>m  pin. 

1  strand  at  pin. 
Do. 

2  strands  at  the  pin. 
Do. 

1  strand  15"  from  pin. 

1  strand  12"  from  pin. 

2  strands  5"  from  pin. 
1  strand  5"  from  pin. 
1  strand  8"  from  pin. 
1  strand  at  the  middle. 
1  strand  5"  A:om  pin. 

Do. 
1  strand  3"  trum  pin. 
1  straDd  at  the  pin. 
1  strand  3"  from  pin. 

1  strand  at  the  pin. 
Do. 

2  strands  at  the  middle. 
I  strand  at  the  middle. 

1  strand  5"  from  pin. 

2  strands  at  the  pin. 
1  strand  6"  from  pin. 

1  strand  at  the  pin. 
Do. 

2  strands  7"  from  pin. 
1  strand  15"  from  pin. 
1  strand  2"  from  pin. 
1  strand  10"  from  pin. 

1  strand  18"  from  pin. 

2  strands  at  pin. 

1  strand  at  pin. 

2  strandit  6"  from  pin. 
1  strand  12"  from  pin. 

1  strand  at  tlie  pin. 

2  Htrauds  at  ihe  middle. 

1  strand  19"  fh)m  pin. 

2  strands  at  the  pin. 
2  strands  12"  from  pin. 

1  strand  at  the  pin. 
Do. 

2  strands  at  the  pin. 
1  .strand  at  the  pm. 
1  strand  17"  from  pin. 
1  strand  at  the  middle. 
1  strand  at  the  pin. 

3  strands  at  the  pin. 
1  strand  at  the  pin. 
1  strand  19"  from  pin. 
1  strand  at  tlie  middle. 

Do 

1  strand  at  the  pin. 
Do. 

2  Htrnndn  at  the  pin. 
Do. 

1  strand  10"  fran»    lin. 
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LINEN   SHOT    LINEb. 

No.  7  Shot  Lines— Continued. 


Xo.  of 
test. 


Weight 
of  coil. 


.  Lbs. 
8464    20 

8466  20 

8467  I  20 

8468  \  20 
8468a  /  ^^ 

8469  I  20 

8470  I  20 

8471  ;  20 

8472  \\   20 
8472a  1/  ^" 


8473 
8474 
8475 


8476    I    20 


847 

8478 

.H479 

8480 

8481 

8482 

848:i 

8484 

8484n 

H485 

848U 

8487 


20 
20 
20 
20 

20 
20 
20 

}  20 

20 
20 

8487a  }  2® 


Oz. 

n{ 

10 
184 

m 

13i 

"{ 

13i 

f 

H 

7i 

12 

lo;^ 

6 

7     I 


End  of  coil 
tested. 


Outside. 
Inside  . . 

do.. 

Outside. 
....do  .. 
Inside  . . 
...  do.. 
Outside. 
....do.. 
....do.. 
...do  .. 
....do.. 
....do  .. 
Inside  . . 
...do  .. 
OuUide. 
Inside  .. 
Outside. 
Inside  . . . 
Out.Hide. 

do.. 

do.. 

do.. 


8488 

8480 

8490 

8491 

8492 

8493 

8494 

8495 

8496 

8496a 

8497     ^20 

8497a  /  ^ 


20 
20 
20 
20 
20 
20 
20 
20 

}  20 


12j{- 


8498 
8499 

8.'>00 
8501 
8o0'2 
8503 


20 


20 


Inside  . . . 
.do... 

Outside.. 

....do... 

....do... 

...  do... 

...do  ... 

InHido  ... 

Outside.. 

74    do  .. 

94    do  ... 

8     do... 

«4  1 do  ... 

74  ' do... 

^./   Inside... 
'M do... 

14  .  Outside.. 
104  I do  ... 

8|    do  ... 

74  ,  Inside... 

74  I  Out-side.. 
10    I  Inside... 


Tensile 
strength.; 


Pounds. 
802 
710 
789 
726 
767 
686 
7.S9 
79S 
753 
748 
618 
746 
769 
705 
700 
804 
814 
8U4 
088 
695 
840 
789 
876 
666 
796 
793 
805 
685 
798 
830 
744 
828 
802 
850 
702 
737 
788 
684 
763 
749 
786 
800 
742 
679 
760 
774 
670 


Parted. 


1  strand  at  the  pin. 

2  Ntrands  6'-  from  pin. 
I  8tniiid  18'"  from  pin. 
I  Htrnud  at  the  niiudle. 
1  strand  at  pin. 

1  strand  at  the  middle. 
1  81  rand  3"  fi-om  pin. 
1  strand  22"  from  pin. 

1  Htrand  12"  from  pin. 

2  strands  3"  from  pin. 

1  strand  at  the  middle. 
1  strand  18"  from  pin. 
1  strand  at  pin. 
1  strand  15"  from  pin. 
1  strand  18"  from  pin. 
1  btrand  at  the  pin. 
1  strand  3"  from  pin. 
1  strand  5"  from  pin. 
1  strand  19"  from  pin. 
1  strand  at  the  middle. 
1  strand  12"  from  pin. 
1  strand  at  the  pin. 

3  strands  nt  the  pin. 

1  strand  12"  from  pin. 
1  strand  fi"  from  pin. 
1  strand  at  the  pin. 
1  strand  18"  from  pin. 
1  strand  12"  from  pin. 
1  strand  0"  ft^ni  pm. 
3  strands  at  the  pin. 
1  strand  8"  from  pin. 

1  strand  at  the  pin. 

2  strands  5"  from  pin. 
2  strands  at  the  pfn. 

I  strand  at  tlie  middle. 

1  strand  at  the  pin. 

2  strands  at  the  pin. 
1  strand  at  the  pin. 

1  strand  3"  from  pin. 
1  strand  15"  from  pin. 
1  strand  9"  fW>m  pin. 
1  strand  17"  from  pin. 
1  strand  14"  fW>m  pin. 

1  strand  at  the  pin. 

2  strands  12"  ftt>m  pin. 
2  strands  at  the  pin. 

1  strand  at  the  middle. 


Tensile  Tests  of  Individual  Thbeaj>s  taken  prom  No.  7 

Shot  Lines. 

OUTSIDE  END  OP  COIL  NO.  8457. 


Strands. 

First.... 
Secimd  .. 
Third.... 

Strength  of 

3.       1       *. 

1    Lbs.    1     Lbs. 
f        27    '        36 

i        ?4             30     , 
1        32     1         22     1 

of  threads 

individi 

5.      1 

al  threads. 

Tensile 
straigth 
ofatnuid. 

1. 

Lbs. 
32 
27 
20 

2. 

6. 

7. 

8. 

Lbs. 
32 
23 
84 

9. 

Lbs. 
27 
33 

14 

Lbs. 
28 
33 
36 

Lbs. 
32 

29    1 
37    1 

Lbs. 
29 

29 
27 

Lbs. 
34 
34 
35 

,      Lbs.     ! 

1         277   : 
272 
266 

Tegate  streuirth 

815 

-   -     - 

OUTSIDE  EXI 

)  OF  COIL  NO.  8461. 

29            24            29 
23             29             10 
29            27    i        22 

28 
30 
31 

22 
23 
22 

First.... 
.Second  .. 
Third.... 

Agg 

32            34 

32            27 
34             33 

Tegate  strt>ngth 

34    !        26 
27    1        24 
80    1        28    , 

of  threads  

258 
234 
2.-16 

748 
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Tensile  Tests  of  Individual  Threads  taken  fbom  No.  7 
Shot  Lines — Continued. 


OUTSIDB  END  OF  COIL  NO.  8461. 
[Threads  wetted  before  testing.] 


u 

38 

41 

33 

35 

44 

38 

27 

32 

34 

42 

42 

38 

38 

31 

First....  40 
Second  ..  31 
Third....!        38 


Aggregate  strength  of  threads . 


39  I  40 
43  I  44 
28    I        28 


44 

37 
34 


351 
330 
319 


1,003    I 


OUTSIDE  END  OF  COIL  NO.  8461. 
[Threads  given  additional  twist  before  testing,  sufficient  to  cause  slight  tendency  to  kink. 


First-... 
Second  .. 
Third.... 

34 
33 
36 

29 
29 
28  , 

24 
32 
26 

28 
27 
33 


31 
29 
29 


Aggregate  strength  of  threads . 


30 

24 

23 

26 

26 

36 

28 

30 

33 

33 

27 

32 

240  I 
270  I 
277    I 


No.  9  Shot  Lines. 


Diameter,  ".27. 

Three  strands  of  16  threads  each. 

Threads  two-ply. 

Lay,  one  turn  in  -J^"  to  IJ". 

Tested  in  4-feet  lengths. 


No.  of 
test 


8212 
8213 
8214 
8215 
8216 
8217 
8218 
8219 
8220 
8221 


8224 

8225 

8226 

8227 

8228 

8229 

8230 

8231 

8232 

8232a 

8233 

8234 

8235 

8236 

8237 

8237a 

8238 

8239 

8240 

8241 

8242 

8243 

8244 

8245 


Weight 
of  coil. 


Lbs. 
35 
35 
35 
85 
34 
35 
35 
36 
36 
36 
34 
34 
34 
34 
35 
35 
35 
36 
35 
35 

\  35 


oz. 

12 

12 

12 

0 

12 

0 

0 

12 

8 

4 

12 

12 

12 

12 

0 

0 

0 

0 

12 

12 

12 
0 

4 
12 

0 
0 

4 
0 

4 
4 
8 
0 


End  of  coil 
tested. 


Tensile 
I  strength. 


Parted. 


Oatside.... 

Inside 

Outside 

Inside 

Outside.... 

Inside 

Outside 

Inside 

Ontsido.... 

Inside 

OuUide 

Inside 

Outside.... 

Inside 

Outside.... 

Inside 

...do 

Outside.... 

Inside 

Outside.... 

Inside 

....do 

OuUide.... 

Inside 

....do 

....do 

Outside.... 

...do 

Inside 

Outside.... 

Inside 

do 

do 

Outside.... 

Inside 

...do 


Poundt. 
1,385 
1, 452 
1,252 
1,405 
1,305 
1,299 
1,395 
1,290 
1,389 
1,592 
1,376 
1,220 
1,374 
1,286 
1,442 
1,330 
1,305 
1,887 
1,415 
1,348 
1,118 
1,305 
1.266 
1,336 
1,254 
1.305 
1,084 
1,130 
1,306 
1.370 
1,306 
1,185 
1,255 
1,242 
1,496 
1,200 


1  strand  at  pin. 

Do. 

Do. 
1  strand  24"  from  pin. 
1  strand  at  pin. 

Do. 

Do. 
1  strand  22"  from  pin. 
3  strands  at  pin. 
1  strand  at  pin. 

Do. 

Do. 

Do. 

Do. 

Do. 
1  strand  at  the  middle. 
1  strand  12"  from  pin. 
1  strand  at  pin. 
1  strand  15"  fVom  pin. 
1  strand  9"  from  pin. 
1  strand  at  pin. 

Do. 
1  strand  at  middle. 
1  strand  18"  from  pin. 
1  strand  at  pin. 
1  strand  6"  irom  pin. 
1  strand  at  pin. 
1  strand  18"  from  pin. 
1  strand  at  pin. 

Do. 

1  strand  at  the  middle. 

Do. 
Do. 

2  strands  at  the  pin. 

1  strand  12"  from  pin. 
1  strand  at  tlio  middle. 
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LINEN  SHOT   LINES. 

S'o.  9  Shot  Lines — ContiDued. 


No.  of  Weight 
test   of  coil. 


8246 

8246a 

8247 

8248 

8249 

8249a 

8250 

H-J51  ' 

8252 

8253 

8354 

8255 

8256 

8257 

8258 

8258  a 

8259 

8260 

8261 

8262 

8263 

6264 

£265 

8266 

8267 

8268 

8269 

8270  ' 

8271 

8272 

8273 

8274 

8275 

8276 

8277 

8278 

8279 

828U 

8281 

8282 

8283 

8284 

8285 

8286 

8287 


8290 
8291 
8292 
8293 
8294 
8295 
8296 
8297 
8298 


8301 
8302 
8303 
8304 
8305 
8806 
8307 
8308 
8309 
8310 
8311 


Lbs.  oz. 

j  34  12  { 

34  8 

I  35   0 

}  34  12  I 

85  0 

35  0 

36  0 
35  0 
84  12 
35  0 
84  12 
35  0 

35   0{ 

35  0 

84  12 

85  0 

36  0 
0 
4 
0 
0 
0 
0 
0 
0 
4 
4 


34  12 


35  8 

35  4 

35  8 

36  4 

34  12 

35  0 
35  4 
35  0 

34  12 

35  0 
35  8 
35  8 

35  12 

85  0 

36  4 
35  0 

35  0 

36  8 
36  0 

86  12 
35  0 
35  0 
35  4 
35  8 
35  12 

34  12 

35  0 
65  4 

36  12 
86  4 
35  0 
35  0 
35  0 


Eud  of  coil     I  Tensile 
tested.         i  strength. 


Inside 

...do.... 
...do.... 
....do.-.. 
....do.... 
....do.... 
Ontslde... 

Inside 

Outside... 

do.-.. 

Inside 

Ontoide... 

Inside 

Outside... 

Inside 

...do.... 
OnUide... 
Inside .... 
....do.... 
....do.... 
Ontside... 

Inside 

Outside... 

Inside 

Ontside... 

Inside 

....do.... 
Outside.... 

Inside 

....do.... 
Outside — 

Inside 

Ontside... 

Inside 

....do.... 
Outside..., 

Inside 

Outside... 

....do 

Inside 

Ontside... 
Inside .... 
OutAido... 
....do.... 

Inside 

Outside. . . 

Inside 

....do.... 
OnUide... 

Inside 

Outside... 
....do.... 

Inside 

Outside... 
Inside.... 
Outside... 
....do.... 

Inside 

....do.... 

do .... 

Outside... 

Inside 

Out«ide... 

do.... 

Inside 

Outside... 

Inside 

Outside... 
Inside 


Founds. 
1,086 
1.180 
1,190 
1,198 
1,052 
1.315 
1,340 
1,220 
1,259 
1.195 
1,296 
1,292 
1,198 
1,148 

i,ua2 

1.200 
1,384 
1.366 
1,366 
1,292 
1,284 
1,816 
1.186 
1,189 
1,328 
1.179 
1,353 
1,455 
1,198 
1,405 
1,392 
1,440 
1,175 
1,398 
1,384 
1,384 
1,453 
1,508 
1,230 
1,510 
1,488 
1,375 
1,104 
1.286 
1,280 
1,406 
1,449 
1,378 
1,297 
1,270 
1,285 
1,302 
1,291 
1,395 
1,495 
1,192 
1,236 
1,235 
1,400 
1,377 
1.248 
1,163 
1,164 
1,260 
1,451 
1,190 
1,188 
1,410 
1,366 


Parted. 


1  strand  at  pin. 

Do. 

Do. 

Do. 
1  strand  4"  iVom  pin. 
1  strand  at  the  middle. 
1  strand  at  the  pin. 
1  strand  2"  from  pin. 
1  strand  at  pin. 
1  strand  at  the  middle. 
1  strand  at  pin. 
1  strand  at  the  middle. 
1  strand  at  pin. 

Do. 
1  strand  12"  from  pin. 

1  strand  at  the  middle. 

2  strands  at  pin. 
1  strand  at  pin. 

1  strand  6"  from  pin. 
1  strand  at  middle. 
1  strand  at  pin. 
1  strand  9"  m>m  pin. 

Do. 
1  strand  15"  ttora  pin. 
1  strand  18"  Arom  pin. 
1  strand  17"  from  pin. 
1  strand  at  pin. 

Do. 
1  strand  16"  from  pin. 

1  strand  at  pin. 

2  strands  at  pin. 
1  strand  at  pin. 

1  strand  at  the  middle. 

1  strand  at  pin. 

Do. 

2  strands  at  pin. 
1  strand  at  pin. 

1  strand  2"  n-om  pin. 
1  strand  at  pin. 

Do. 
1  strand  18"  ttom  pin. 

1  strand  at  pin. 

Do. 

2  strands  at  pin. 

1  strand  8"  from  pin. 

1  strand  at  pin. 

1  strand  8"  from  pin. 

1  strand  at  pin. 

2  strands  at  pin. 

1  strand  24"  from  pin. 

1  strand  at  pin. 

1  strand  5"  from  pin. 

1  strand  at  pin. 

2  strands  at  pin. 
1  strand  at  pin. 

1  strand  at  the  middle. 
1  strand  at  pin. 

Do. 
1  strand  at  the  middle. 

1  strand  at  pin. 

2  strands  at  pin. 

1  strand  18"  from  pin. 

1  strand  at  pin. 

2  strands  at  pin. 

1  strand  0"  from  pin. 

1  strand  at  pin. 

1  strand  4"  from  pin. 

1  strand  at  pin. 

1  strand  12"  from  pin. 


PKIVATE   TK8T8. 
PRIVATE  TESTS. 
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TESTS  MADE  FOR  PRIVA  TE  PARTIES  D URING  THE  FISCAL  YEAR  ENDED 

JVNE  SO,  189G, 


For  whom  tested. 


Date. 


Material. 


yame. 


City. 


18»5. 
July . 


Aug. 


Sept. 


Oct. 


Nov.. 


Dec. 


.   Granite 

Cement 

I  Cast  iron  . . . 

Bronze 

I  Concrete.... 
I  Granite 

Kamie  rope . 

Spring,  etc  . 


Gnn  tubes.... 
Charcoal  iron. 


Rubber  belting . . . 

Bronze 

...do 

Cast  iron 

....do 

Bronze 

Steel  pinion  abaft. 

Bricks 

...do 

Steel  bars 

Steel  tubing 

Wroaght-iron 

plates. 

Steel  plate 

....do 

Spruce  plugs   in 

cast  iron. 
Bnbber  belting  . . . 

Bolts 

Cement 

Steel  plate 

Cast  iron 

Bronze 

Marble 

Cast  iron 

Bronze 

Iron  castings 

Steel  plate 

Tubing 

Manganese  bronze 
Coupling  link  and 

pin. 

Bricks 

Bronze 

Rubber  belting  . . . 

Steel  rod 

Wrought  iron 

Granite 

do 

Steel  bars 

Manhole     covers 

and  framas. 
Manganese  bronze 
Hydraulic  gauges . 

Rope 

Brass  and  bronze 

tubing. 

Concrete 

Sandstone 

Coupling    links 

and  pins. 

St  fH)!  bars 

Manganese  bronze 

Wood 

Copper  cylinders. . 

Bricks 

Ma&ganese  bronze 

Stcelhawsers 

Wood 


Pigeon  Hill  Gratiite  Co 

Citv  of  Boston 

Pittsburg  Testing  Laboratory 

do 

Boston  Transit  Com  — 

A.  J.  Salinas  Sc  Sons 

Wilson  A  Rilsbv 

McKay  Met.  Fastening  Associa- 
tion. 

The  Midralo  Steel  Co .. 

Washburn  &  Moen  Manufacturing 
Co. 

Revere  Rubber  Co 

Ashcroit  Manufacturing  Co 

Whittiar  Machine  Co 

do 

Pittsburg  Testing  Laboratory 

do 

do 

Wheelwright  &  Haren 

Stonington  Brick  and  Pottery  Co. . . 

Taylor  Steel  and  Iron  Co 

Peerless  Manufacturing  Co 

Hollingsworth  &  W  hltney  Co 


Rhode  Island  Locomotire  Works. 
Schenectadv  Locomotire  Works. . 
W.W.  Whitcomb 


Revera  Robber  Co 

Pittsburg  Testing  Laboratory.. 

City  of  Boston , 

Scannell  &  Wholey , 

Anuington  &  Sims  Engine  Co., 

Ashcroft  Manufacturing  Co 

Westfleld  Marble  and  Band  Co. 
Pittsburg  Testing  Laboratory.. 

do 

A.  B.  Black . 


Rockpori..... 

Boston 

Pitteburg 

do 

Boston 

Charleston  ... 

Boston 

Winchester... 

Philadelphia. 
Worcester*... 


Boston 

Bridgeport. . . 

Boston 

do 

Pittsburg.... 

do 

do 

Boston 

Stonington  ... 
High  Bridge. 
Cleveland.... 
Watertown . . 

Providence . . 
Schenectady . 
Boston 


Scannell  4^  Wholey 

Pope  Manufaoturing  Co , 

Bath  Iron  Works i 

New  York,  New  Haven  &  Hartford  i 
R.R. 

KJ.Bardwell ' 

Ashcroft  Manufacturing  Co 

Revcro  Rubber  Co 

Pope  Manu  facturing  Co 

E.  Williams 

Fmlah  Granite  Co 

S.F.  Draper 

Taylor  Iron  and  Steel  Co 

City  of  Boston :... 


do 

Pittsbntg 

Boston  .......«.*. 

Lowell 

Providence 

Bridgeport 

Westfleld 

PittMrarg 

. do 

East  Lexington. . 

Lowell 

Hariford 

Bath 

New  Haven 


Bath  Iron  Works 

Ashcroft  Manufacturing  Co 

Rob't  B.  Storor  it  Co 

Benedict  &  Bumham  Manufactur- 
ing Co. 

Norcross  Brothers 

City  of  Buffalo 

The  E.  S.  Greeley  &  Co 


Boston 

Bridgeport  . . . 

Boston 

Hartford 

Pittsfield 

Rocki>ort 

Fawine 

High  Bridge.. 
Boston 


Providence  . 

Buffalo 

New  York.. 


Taylor  Iron  and  Steel  Co High  Bridge. .. 

Baih  Iron  Works Bath 

Wason  Manufacturing  Co Springticld 

The  Giant  Powder  Co San  Francisco . 

Ch  1 8.  E.  Cot  ting Boston 

Bath  Iron  Works Balh 

J.  A.  Roebling's  Sons  Co Tronton  . 


State 


Mass. 

Mass. 

Pa. 

Pa. 

Mass. 

S.C. 

Mass. 

Mass. 

Po. 
Mass. 

Mass. 

Conn. 

Mass. 

Mass. 

Pa. 

Ptt. 

Pa. 

Mass. 

Miss. 

N.J. 

Ohio. 

Mass. 

R.I. 

N.Y. 
Mass. 

Mass. 

Pa. 

Mass. 

Mass. 

R.L 

Conn. 

Mass. 

Pa. 

Pa. 

Mass. 

Mass. 

Conn. 

Me. 

Conn. 

Mass. 
Conn. 
Mass. 
Conn. 
Mnss. 
MaHs. 
Mass. 
N.J. 


Bath Mo. 

Bridgeport Conn. 

Bost^m Mass. 

.....do Mass. 


R.L 
N.Y. 
N.Y. 


N.J. 
Me. 
Mass. 
Cal. 
Mass. 
Mo. 
N.J. 
Wason  Manufaoturing  Co Springflekl |  Mass. 


488 


PRIVATE   TESTS. 

Private  Tests — Continued. 


Date. 


1895. 
Dec... 


1896. 
•fan.. 


Feb  .. 


Apr  . 


Mar  .. 


May. 


Material. 


For  ^hom  tested. 


Name. 


City. 


Bricks 

Kivcted  leather . 

Wronghl-iron  bar«! 

Wronght-iron  cast- ! 
I      ings.  , 

'  Cast  Iron I 


Norcross  Brothers 

JudsoD  L.  ThomHon  Mannfacturinff 

Works. 
Rhode  Island  Locomotive  Works. . . 
Standard  Iron  aud  Steel  Co 


Boston . . . . 
Waltham . 


Providence 

Js  ew  York 


June. 


Atlantic  Works ,  Boston 


Tie  rods 

Steel  plate , 

Cast  iron 

Tubing 

Mngauesobronze. .  i 

Cast  iron \ 

Steel  plates i 

Wroaght-iron 

pipes. 

Manila  rope 

Rubber  belting  ... 
Sea  i  Aland  cotton . . 

rig  Iron 

Granite 

Copper  plate  aud 

joints. 

Steel  idates 

Bronze 

Steel  bars 

Cast- iron  columns. 

Paving  bricks 

Steel  wire 

Wire  ropes 

Sea  island  cotton .. 
Wrought-iron  bar. 

Cast  iron 

Manila  rope 

Wrought-lron  bars 

Cast  iron 

Bronze 

Stone 

Wronght-iron  bars 

Bronze 

Sheet  steel 

Steel  bars 

Nickel  steel... 

Cast  iron 

Iron  book  shelf . . . 
Steel-wire  rope .. 
Low  moor  iron. . . 

Steel  platee 

Granite 

White-ash  wood . 

Steel  bolt 

CroBshead  pin  . . . 

Brake  beam 

School  furniture. 


Steel  casting , 

Cast-iron  bracket 

Steel  plates 

Railroad  spikes.. 

Steel  bars 

Steel  plate 

Brake  beam 

Rail  joint 


West  End  Street  Railway  Co 

Wm.  Allen  &.  Sons 

Farrel  Foundry  and  Machine  Co  . 

Warwick  aud  Stockton  Co 

Atlantic  Works 

Biith  Iron  Works 

Whittier  Machine  Co 

Wni.  Allen  6c  Sons 

A.  H.  Manlen 


Stat«». 


MaMi. 
Mmm. 


R.T. 
N.  Y. 


Ma&«i. 


do Maaa. 

Worcester Mas«. 

Ansonia Conn. 

Newark N.J. 

Boston Mass. 

Bath >fi^ 

Boston ,  MftsA. 

Worcester Mass. 

Boston Mastf. 


Pudding  stone 

Concrete 

Piston-rod  fasten 
ings. 

Steel  bar 

Manganese  bronze 

Cast  iron 

...do 

Stone 


Standard  Rope  &  Twine  Co 

Revere  Rubber  Co 

Fearing  Hall  &.  Whiton 

Richmond  Iron  Works 

Albany'  Manulacturing  Co 

Hartford  Steam  Boiler  Inspection 
and  Insurance  Co. 

E.D.Leavitt 

A  tlantio  Works 

Keystone  Axle  Co 

J.  B.  <fc  J.  M.  Cornell 

D.  P.  Guise 

John  Wales  Co 

Edward  E.Odell 

Fearing  Hall  &  Whiton 

Brown  &  Co.,  Incorporated 

Whittier  Machine  Co 

Standard  Rope  aud  Twine  Co 

Kinsley  Iron  and  Machine  Co 

Bath  Iron  Works 

do 

E.  W.  Serrell 

Kinsley  Iron  and  Machine  Co 

Bath  Iron  Works 

Howe,  Brown  &  Co 

Bath  Iron  AVorks 

Herring  Safe  Works 

Franklin  Iron  Foundry 

Snead  &  Co.  Iron  Works 

Ik>stonand  Albany  R.  R 

Houghton  &  Richards 

HenryW.  Belcher 

H.E.  Fletcher 

Wason  Manufacturing  Co 

Herring  Safe  Works 

Herresholf  Manufacturing  Co 

A.  H.  Marden 

Chandler    Adjustable   Chair    and 

Desk  Co. 

Isaac  G.  Johnson&  Co 

A.  E.Martin 

Henry  W.  Belcher 

New  England  Railroad  Co 

Bath  Inm  Works 

Howe,  Brown  &  Co 

A.  H.  Mardtin 

Weber  Railway  Joint  Manufactur- 
ing Co. 

Edwd.  St.  Clair  Fellows 

Woodbury  &  Leighton 

P.H.Bulfock 


Herring  Safe  Works  . . . , 

Atlantic  Works 

Whittier  Machine  Co. . . 
New  England  Piano  Co. 
Wm.  Repp 


AUston 

Boston i 

....do I 

RichmondFumace 

Albany 

Hartford 

I 
Carobridgeport 
East  Boston  ... 

Baltimore 

New  Y«rk 

Williamsport.. 

Boston 

do 

do 

Pittsburg 

Boston I 

Allston 

Canton 

Bath ' 

do I 

New  York 

Canton 

Bath , 

Boston 

Bath 

New  York , 

Milford 

Louisville I 

Boston 

do 

New  York , 

West  Chelmsford  . 

Springiield I 

New  York 

Bristol 

Boston 

do 


MajAA. 
MasA. 
Mass. 
Mas*. 
N.Y. 
Conn. 

MaiuH.     > 

Ma«s.     I 

Md. 

N.Y. 

Pa. 

Mass.    ' 

MasA. 


Pa. 

Mass. 

Mass. 

Mass. 

Me. 

Me. 

N.Y. 

Mass. 

Me. 

Mass. 

Me. 

N.Y. 

Mass. 

Ma^s. 
Mass. 
N.Y. 
Mass. 
Mass. 
N.Y. 
R.L 


Mass. 
N:Y. 


Spur  ten  Duyvil . . 

So. Pramingnam..!      ^  . 

New  York 1  N.Y. 

Boston !  Mass. 

Bath Me. 

Mass. 

Mass. 

N.Y.  . 


Boston  .... 

do 

New  York. 

Boston  .... 

do 

Concord . . . 


New  York... 
East  Boston . 

Bostou 

Roxbury 

Old  Forge.... 


Mass. 
Mass. 
Mass. 

N.Y. 
Mass. 

Mass. 
Mass. 
Pa. 


PRIVATE    TESTS. 

Private  Tests — Continued. 
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Date. 


1890. 
Jane. . 


Material. 


Concrete 

Rail  joint 

Copper  cylinders . 

Cast  iron 

Chain 


Hydraulic  gauge 
Manganese  bronze 


Bronze , 

Concrete 

Stay-bolt  iron. 

liro'nze 

Chain 


Copper  phite  and 
joints. 


For  whom  tested. 


Name. 


Woodbury  ^Leighton 

J.H.Wiinams 

U.  S.  Smokeless  Powder  Co 

Whittier  Machine  Co 

Washburn  6l  Moen  Manufacturing 

Co. 

Star  Brass  Manufacturing  Co 

The  Wm.  Cramp  Si.  Sons  Ship  and 

Engine  Building  Co. 

Bath  Iron  Works 

Woodbury  &Leighton 

Saladl  &  Fuller 

Torrey  Roller  Bushing  Works 

AVoshbum  &  Moen  Manufacturing 

Co. 
Hartford  Steam  Boiler  Izi8i>ection 

and  Insurance  Co. 


City. 


Stat«. 


Boston I  Mass. 

do I  Mass. 

San  Francisco Cal. 

Boston Mass. 

Worcester Mass. 


Boston 

rhiladelpbia 


Bath 

Boston 

Catasanqua. 

Bath 

Worcester. . 


Hartford  . 


Mass. 
Pa. 

Me. 

Mass. 

Pm. 

Me. 

Mass. 

Conn. 


INDEX. 


AnalyBeS;  chemioal :  Pakc 

Bands  for  riflea 431 

Cast  iron,  with  and  wit  boat  alloy 223,224,432 

Gun  lift  carriage,  12*inob,  steel  casting 432 

Receivers  of  rifles 481 

Rifle  barrel  steel * 431 

Rope,  hemp  andmanila. « 460 

Ronnd  shot,  lO-inch 432 

Steel  for  Rock  Island  Bridge 433,434 

Wire  rope,  steel 438 

Bricks,  absorption  of  water: 

Brooke  Terra  Cotta  Company,  Lazearville,  W.  Va 347 

Chicago  Hy draol  io  Press  Brick  Company,  Chicago,  111 347 

Clark  Pressed  Brick  Company,  Malvern,  Ark<« 847 

Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa 347 

Gladding,  McBean  &  Co.,  San  Francisco,  Cal 347 

Hydraulic  Press  Brick  Company,  St.  Louis,  Mo 847 

Kansas  City  Hydraulic  Press  Brick  Company,  Kansas  City,  Mo 347 

Northern  Hydraulic  Press  Brick  Company,  Minneapolis,  Minn 1 347 

Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass 347 

Powhatan  Clay  Manufacturing  Company,  Richmond,  Va 347 

Bricks,  building,  compressive  elastic  properties: 

Remarks 347 

Gay  Head  Clay  and  Brick  Company,  Chelsea,  Mass 350, 351 

Gladding,  MoBean  &  Co.,  San  Francisco,  Cal 365 

Kelley  Brick  and  Tile  Company,  Minneapolis,  Minn 363 

Powhatan  Clay  Manufacturing  Company,  Richmond,  Va 860 

Sayre  &  Fisher  Company,  Sayreville,  N.J 354, 357 

Bricks,  fire,  compressive  elastic  properties: 

Blandford  Brick  and  Tile  Company,  Russell,  Mass 352 

Eharker,  John,  Ashby,  Ala 361 

Gay  Head  Clay  and  Brick  Company,  Chelsea,  Mass ...• 349 

Gladding,  McBean  &,  Co.,  San  Francisco,  Cal 366 

Bricks,  paving,  compressive  elastic  properties : 

Capital  City  Vitrified  Brick  and  Paving  Company,  Topeka,  Kans 364 

Franklin  Paving  Brick  Company,  Franklin,  Pa 358, 359 

Jones,  A.  O.,  Brick  and  Terra  Cotta  Company,  Zanesville,  Ohio... 362 

New  England  Steam  Brick  Company,  Providence,  R.  1 353 

Somerset  and  Johnsonburg  Manufacturing  Company,  Boston,  Mass....  348 

Bricks,  expansion,  coefficients  of,  and  treatment  in  air,  and  water  baths : 

Brooke  Terra  Cotta  Company,  Lazearville,  W.  Va 369 

Chicago  Hydraulic  Press  Brick  Company,  Chicago,  111 871 

Clark  Pressed  Brick  Company,  Malvern,  Ark 370 

Eastern  Hydraulic  Press  Brick  Company,  Philadelphia,  Pa 369 
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Bricks,  expaDsioD,  coefficients  of,  etc. — Continued.  Pa^e. 

Gladding,  McBean  &  Co.,  Sau  Francisco,  Cal 369 

Hydranlic  Press  Brick  Company,  St.  Louis,  Mo 3G7, 368  • 

Kansas  City  Hydraulic  Press  Brick  Company,  Kansas  City,  Mo 367 

Northern  Hydraulic  Press  Brick  Company,  Minneapolis,  Minn 370 

Philadelphia  and  Boston  Face  Brick  Company,  Boston,  Mass 368 

Powhatan  Clay  Manufacturing  Company,  Richmond,  Va 367 

Bricks,  general  tabulation , 371 

Bronze : 

Hancock,  Gen.  W.  S.,  monument 238 

Watertown  Arsenal — 

Breech  plates,  8-inch 237 

Loading  trays,  8-inch 237 

Loading  trays,  10-inch 237 

Loading  trays,  12-inch 238 

Building  block 372 

Cast  iron : 

Gun  carriage,  10-inch  disappearing 130-132 

Pig  irons 226 

Chemical  analyses 226 

Water  town  Arsenal — 

Chemical  analyses 223,224 

Cupola  iron,  steel  scrap,  and  alloy,  elongation 205-210 

Furnace  charges 205,213-222 

Tension  tests  and  specific  gravities 223-226 

Chain  cable  and  chain  iron 229 

Cable,  United  States  Navy  Department 231 

Chain  iron,  United  States  Navy  Department 232, 233 

Copper  cylinders  for  pressure  gauges 239 

Purchase  of,  April,  1895— 

Tables  for  gauge  one-thirtieth  square  inch  area 243 

Tables  for  gauge  one-tenth  square  inch  area 241 

Cordage,  manila  and  hemp,  from  Boston  Navy- Yard 457 

Remarks 459 

Ash,  percentage  of,  in  rope 461 

Chemical  composition 461 

Length  of  strands  and  yams 460,461 

Hemp — 

2i-inch 468 

7-inch 470 

Hemp  bolt  rope — 

2i-inch 471 

3-inch 472 

5-inch 473 

Hemp,  Russian — 

l^-inch  deep  sea  line 474 

2i-inch 469 

Manila— 

15-thread 461 

2-inch 461 

3-inch 462 

3J-inch 463 

4-inch 464 

5-incb 465 

5iinch 466 

7.inch 467 

Tabulation 475,476 
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Culvert  pipe,  compression 373 

12-inch 377 

15-inch 376,377 

18-inch 376 

20-inch 376 

24-inch 375 

30-inch 375 

Gas  tube,  bursting  teat 341 

Gun  carriage,  10- inch  disappearing 121 

Cast  iron 130-132 

Gun-lever  axle,  steel 126 

Piston  rod,  steel 124-126 

Steel  bars 127 

Suspension  rod,  forged  steel 123 

Wronght-iron  bars 129 

Gun  carriage,  15-inch,  old  model,  piston  rods,  proof  stress 133 

Gun  specimens : 

10-inch  steel  B.  L.  rifles 11 

Jackets 28-37 

Tubes 13-27 

Tabulation 38 

12-inch  steel  B.L.  rifles 39 

Jackets 45-48 

Tubes 41-44 

Tabulation 49 

Helical  springs 191 

Gun-lift  carriages,  12-inch 199 . 

Mortar  carriages,  7-inoh 200 

Mortar  carriages,  12-inch  spring  return 193 

Retest  of  springs  that  had  been  closed  down  64  hours 197 

Springs  not  previously  loaded 1 198 

Hemp  rope.    (5e0  Cordage.) 
Manila  rope.    (See  Cordage. ) 

Pig  irons 226 

Private  tests - 487 

Receivers  of  rifles,  .30  caliber,  steel 117 

Forged  from  bar  2". 25  by  1".7  to  dimensions  for  turning 120 

Turned  down  from  bar  2i"  by  1".7 119 

Rifle  barrels,  hardness 114 

Rifle-barrel  steel,  .30  caliber 51 

Barrel  No.  7453 115 

Bessemer  steel 53 

Crucible  steel *. 54-69 

Metal  as  received  from  manufacturers 69, 70 

Nickel  steel 60-65 

Nickel  crucible  steel,  oil  tempered  and  annealed 66, 67 

Rolled  and  annealed  in  charcoal 72 

Rolled  into  barrel  and  cooled  in  air 71 

Tabulation 75 

Rolled  barrels,  specially  tresited 79-108 

Regular  stock,  recent  manufacture 101, 102 

Regular  stock  rolled  in  bar  I'M  diameter,  from  which  barrels  were  made 

without  heating 109 

Tabulation 112,113 
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Hook  Island  bridge,  steel  used  in  construction 135 

Bars 137,138 

Chemical  analyses 433, 434 

Plate 139 

Riveted  joints,  i-inch  steel  plate 245 

Metal  used  in  joints 248-500 

]t-inch  steel  rivets,  -j^-incli  drilled  holes — 

Butt  joints,  double  riveted,  3f-inch  pitch 252 

Butt  joints,  triple  riveted,  2i-inch  pitch 253,  ^5, 258 

Butt  joints,  triple  riveted,  3|-inch  pitch 254, 256, 257 

Butt  joints,  quadruple  riveted,  2i-inch  pitch 259, 261 

Butt  joint,  quadruple  riveted,  2i-inch  pitch,  tested  hot 260 

Butt  joints,  quadruple  riveted,  3|-inch  pitch 262, 264 

Lap  joint,  double  riveted,  3|-iiich  pitch 251 

Riveted  and  bolted  joints 277 

Punched  holes;  punch  fi-'och,  die  f-inch  diameter — 

Angle,  3"  by  3"  by  I",  f-inch  iron  rivets , 338 

Angle,  3"  by  3"  by  I",  t-inch  iron  rivets  and  bolts 339 

^inch  steel  plate — 

finch  iron  bolts 315,318,321,337 

f-inch  iron  rivets 1 313,316,319,339 

-)-inch  steel  plate — 

f-inch  iron  bolts 307,310,312,333,335 

f-inch  iron  rivets 305,308,311,334 

}-inch  steel  plate — 

f-inch  iron  bolts 304,324,827,330 

1-inch  iron  rivets 302,322,325,338,331 

Punched  holes;  punch  jj-inch,  die  |-inch  diameter- 
s-inch steel  plate — 

finch  iron  bolts 281,285,289 

f-inch  iron  rivets 280,283,287 

f-inoh  steel  bolts 281,284,288 

f-inch  steel  rivets 279,282,286 

f-inch  steel  plate — 

f-inch  iron  bolts 293,297,301 

f-inch  iron  rivets 291,295,299 

f-inch  steel  bolts 292,296,300 

f-inch  steel  rivets , ,,..  290,294,298 

Rope.     (5cc  Cordage.) 

Shells,  banded,  resistance  of,  in  bores  of  rilled  guns • 141 

Remarks 143 

3.2-incb  B.  L.  steel  field  rifle,  modell885 145-151 

3.2-inch  B.  L.  steel  field  rifle,  model  1890 166 

3.2-inch  Driffgs-Schroeder  B.  L.  steel  field  rifle 152-165 

5-inch  B.  L.  siege  rifle 169-172 

7-inch  B.  L.  siege  howitzer 173-182 

8-inch  B.L.  rifle,  steel 183 

10-inch  B.L.  rifle,  steel 188 

Shot  lines 477 

Linen,  laid.  No.  4 479 

Linen,  laid,  No.  7 -181 

Individual  threads 484,485 

Linen,  laid,  No.  9 485 

^nrings,  helical 191 

»ig8,  steel 201 
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Steel  bars :  Page. 

Disappearing  gan-carriage  metal,  lO-inch /. 123-126 

Receivers  of  rifles 117-120 

Rifle  barrels,  .30  caliber r>l-115 

Rock  Island  bridge  material 137, 138 

Steel  plate : 

Riveted  joint  metal 248-250 

Rock  Island  bridge  material 139 

Wire  rope,  steel,  from  Boston  Navy- Yard 435 

Description  and  remarks 137,438 

Type  B— 

d                meter 439 

1^-inchea  diameter 440 

2-inche8  diameter 442 

2f -inches  diameter 445 

3- inches  diameter 451 

4A-inche8  diameter 453 

Type  C— 

2i-inGhe8  diameter 443 

2^- inches  diameter,  annealed 444 

3-inches  diameter 449 

Type  D,  1^-iucbes  diameter 441 

Type  H,  2f-inches  diameter 446,447 

Tabolatiou 455 

Wood,  Donglas  fir 379 

Remarks 381 

Moduli  of  elasticity,  tension,  and  compression 382 

Ratios  of  lateral  contraction  to  longitudinal  extension,  and  lat- 
eral expansion  to  longitudinal  compression 383 

Compression  tests — 

Compression  and  lateral  expansion 412-415 

Parallel  and  perpendicular  to  rings  of  growth 384-390, 393-404 

Obliquely  to  rings  of  growth 391,392 

Tension  tests — 

Elongation  and  lateral  contraction 405-411 

Tensile  strength 416 

Wood,  white  oak 417 

Remarks 419 

Compression  tests,  moduli  of  elasticity — 

Crosswise  the  grain 427 

Endwise  the  grain 420-426 

Wrought-iron  bars 344 
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